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WEDNESDAY, MARCH 30 m, 1910. 


TJw Thirty-fifth Annual General Meeting, and the Ordinary 
Monthly Meeting, were held in the Linnean Hall, Ithaca Road, 
Elizabeth Bay, on Wednesday evening, March 30th, 1910. 


ANNUAL GENERAL MEETING. 
Mr. C. Hedley, E.L.S., President, in thp Chair. 

jJP 10 Mlnute8 o{ the preceding Annual General 
(March 31st, 1909) were read and confirmed. 

President delivered the Annual Address. 


Meeting 


PRESIDENTIAL ADDRESS. 

Xt&aiite AHjD Gjsntlbmbn — 

Ifc J* the duty and the privilege of your President to conclude 
a year of office by an Address at the Annual Meeting. Custom 
that these addresses should consist partly of a history of 
Society during the past year and partly of a philosophical 
t^utise intended for the delectation of members. To prepare an 
Ad«*?ew| .worthy pf submission to so intellectual an audienoe is 
«» heaviest responsibility of the Presidency, 1 crave your 
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indulgence for an effort which falls below the high standard to 
which my predecessors have accustomed you. 

The greeting “ Ladies and Gentlemen” reminds you that at 
the instance of Prof. Wilson the Society early in the year resolved 
to break down the invidious distinction between the sexes and 
to extend full privileges of membership to women. As far back 
as 1885 women have been received by the Society as “Associates” 
but excluded from meetings and denied a vote. Eight lady 
Members joined us under these restrictions, half of whom con- 
tinue to the present. This enfranchisement was a natural pro- 
gress and was foreseen by my predecessor, President Stephens, 
who in his Annual Address of January *27, 1880, made the 
following reference to the admission of women : — “ This enlarge- 
ment of the Society's sphere is admittedly only tentative, and 
may probably be increased hereafter by the admission of all 
Members to full rights without distinction of sex, following the 
improved practice of the Sydney University in this respect.” 
That the status of our women Members should be thus raised is 
also in harmony with the provisions of the Founder's will direct- 
ing that women who are otherwise qualified should be eligible for 
election to the Liuneau Macleay Fellowships. 

In this reform you followed the example of our great name- 
sake the Linnean Society of London. But whereas the English 
women hod fairly earned their reward by several brilliant papers 
accepted and published by their Society, no such feminine con- 
tributions have been received from our Members. Neither have 
Australian ladies so far taken much advantage of the member- 
ship now open to them. Yet I anticipate that in the future we 
shall welcome many distinguished women of Science to our ranks 
and that their work will be an ornament to our Proceedings. 
And if not, “Because right is right,” as Tennyson says, “to 
follow right were wisdom in the scorn of consequence.” 

These alterations necessitated the revision and issue of a new 
edition of the Rules in December last. Accompanying it was a 
list of Members, from which it appears that we commence the 
geBsion of 1910 with 130 effective Members on the roll. 
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On January 25th, 187 5, this Society was inaugurated by 125 
Members, and in 1890 only 24 of these foundation Members 
continued thoir association, * To day but three of those pioneers 
remain to us — Sir Normand MacLaurin, Mr. H. H. B. Bradley, 
and Mr. George Masters — though seventeen others who have not 
maintained their membership are still happily alive. These 
survivors are Sir Philip Sydney Jones, Sir J. It. Fairfax, Pro- 
fessor Liversidge, Din. Cox, Ramsay, and K. Chisholm, The Hon. 
H. H. Kater, Messrs. T. Brown, J. Brazier, A. Dodds, J J . R. 
Gibson, H. A. Gilliat, W. H. Hargraves, C. VV. Lloyd, F. Lark, 
H. M akin son, and G. Osborne. 

During last Session eight elections added to us six effeetixe 
Members, one Member resigned, and we mourn the decease of 
another. This year death had almost passed us by, but turned 
to snatch one of our younger brethren. Thomas Cahill Dwyer 
entered the Training College in 1902, and won the Departmental 
scholarship to the University, where he took his degree of 
Bachelor of Science in December, 1905. Next year lie whs 
appointed to the position of Resident Science Master in charge 
of the Bathurst Technical College, a post he filled with cuedit 
until failing health compelled his retirement. After a long 
illness he expired on August 23rd, 1909, at the early age of 30. 
His removal from Sydney to Bathurst deprived him of the 
opportunity of attending meetings, and so he was personally 
known to but few of us. Those who enjoyed the privilege of his 
acquaintance saw in him the promise, broken by his failing 
health, of scientific achievement. 

After the above had gone to press, l heard with regret of the 
unexpected death of our ex- Mom her, Mr. G. W. Kirkaldy, of 
Honolulu, on Feb. 2nd of this year, lie contributed to our Vol. 
xxxiii., a valuable “ Catalogue of the Hemiptera of Fiji.” In a 
previous article, Hawaiian Sugar Planters* Exper. Station, Ent. 
Bull, iii., 1907, Introduction, ho offered a sketch of the Austra- 
lasian eoogeographical divisions from an Hemiptera standpoint. 


♦These Proceedings, xiv., p.1300. 
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president's address. 


For the last year the output of work has been well maintained* 
As new recruits we welcomed Drs. J. B. Cleland and E; W« 
Ferguson, Messrs. T. H. Johnston and A. F. B. Hull, while 
veteran Members continued their work on Bacteriology, Botany, 
Biochemistry, Comparative Anatomy, Gonchology, Entomology, 
various branches of Invertebrate Zoology and Geology. Their 
writings advance Australian Science in these branches, and will, 
I trust, prove fruitful of further thought and deed. 

Our Annual Volume, No. xxxiv., embodying these researches, 
was promptly completed and distributed. It contained about 
eight hundred and fifty pages, and was illustrated by sixty-nine 
plates. In bulk it equals the united annual product of other 
Australian scientific societies, and we may, I think, without 
conceit, regard it with satisfaction. The increasing demand 
abroad for our publications is accepted as a token of apprecia- 
tion from those qualified to express it. Recently the standard 
of our volume 1ms been visibly raised by the highly trained 
specialists now engaged by the Society. 

In discharge of the trust imposed on us by the Founder, and 
mindful of these words by President Stephens, “on satisfactory 
proof being given to the Council that the holder has laboured 
during the preceding term with earnestness, perseverance and 
success,” Dr. Petrie, Mr. Goddard, and Mr. Cotlon were approved 
and re-appointed for the ensuing year as Lin noun Macleay 
Fellows. 

Though Dr. Jensen retired from a Fellowship two years ago, 
he has continued to enrich our Proceedings with geological infor- 
mation obtained during his term of office* It was a gratification 
to his fellow Members to learn that the fly me Prize for tshe 
encouragement of research work in natural science was last yeat*: 
awarded to Dr. Jensen by the University of Melbourne. 

During the past year the Macleay Bacteriologist has investi- 
gated several problems con nec tod with opsonic activity. The 
opsotiins are those bodies, contained in the blood and bodyfiuids, 
Which assist the white blood corpuscles or phagocytes to absorb 
all microbes, including those which excite disease. They exist 
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already formed in the body fluids to a certain extent, and assist 
in the maintenance of health. An increased quantity of opsonin 
in the body may bo produced by the injection of dead bacteria 
or by the consumption of yeast. 

Since dead liacteria and yeast can increase the opsonic content, 
of the blood, the question arises, are , the opsonins produced 
•directly from the bodies of these micro-organisms, or are they 
formed indirectly in response to a stimulus given by their pro- 
ducts of digestion J Experiment showed that they are not 
formed directly, from which it follows that their products of 
•digestion stimulate the activity of some opsonin-producing organ. 

It is a curious fact about the action of opsonins that by 
diluting fresh blood serum we obtain an increase in its opsonic 
activity. The reason was not known until investigations were 
undertaken in the Society’s laboratory. Ah a result of much 
experimentation, it appears that the cause of the phenomenon 
lies in the activity of the phagocytes. The salinity of normal 
blood serum is too high for a maximum phagocytosis, and there- 
fore by weakening the percentage of salt, the gradual dilution 
brings the serum to a point at which the phagocytes’* can work 
best. From this point a further dilution lessens l»oth opsonic 
content and phagocytic activity. Less important factors in con- 
trolling the phenomena are the relative abundance of bacteria to 
be ingested, the nature of the phagocytes, and the duration of 
the period of contact between opsonised bacteria and phagocytes. 

In the domain of economic bacteriology, Dr. Greig-Smith 
investigated the cause of the thickening of condensed milk. In 
ou t climate it is not unusual to find that a thickening has taken 
place during storage. When the tins are opened by the public, 
the milk may be thick, lumpy, or like a stiff jelly. The cause of 
this condition was traced to a micrococcus which apparently 
obtain! access to the milk either during cooling or canning, and 
eiowly coagulates the casein by secreting a rennet-like ferment. 
The email quantity of air remaining in the tin probably assists 
the growth of the bacterium. The microbe w easily killed, and 
there appear* to be no reason why greater care in the later stages 
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of manufacture should not prevent the loss of thousands of tins 
of milk. 

Turning to the work of the Linnean Maoloay Fellows, Dr. 
Petrie during the past year has completed his research on the 
amount of arginin, histidin, and lysin in fowl's egg-white. 
During the process of separ ation of these bases, determinations 
of the quantity of nitrogen were made at each stage of the estima- 
tion. The figures obtained will be of value in showing the parts 
of the process of separation which require improvement.* 

Since the conclusion of this research, Dr. Petrie has been 
engaged on the application of the precipitin test to the 
problem of the differentiation of the vegetable species. The 
valuable researches of Nuttall,f Graham-Smith and others have 
shown that in the animal kingdom the relationships indicated by 
the 11 biological method” are those which have been accepted on 
the ground of morphological similarity. In the plant kingdom 
it was thought that this method was unlikely to be useful as the 
early experiments of KowarskiJ suggested no considerable differ- 
ence in the proteins of plants. Employing an antiserum pre- 
pared against extracts of the seeds of Acacia pycnanlha t it has 
been found that no reaction is given with the extracts of the- 
seeds of any plant outside the Natural Order of the Leguminosae, 
to which Acacia pycnantha belongs. Within the group of the 
Leguminosso, extracts of some seeds react with the antiserum, 
while extracts of seeds of other species fail to react. The plants 
which thus appear to be related to Acacia pywuintha according 
to the biological method show so far no general morphological 
similarity. It may be possible, if sufficient data be obtained, to 
determine the value of morphological characters and to recognise 
a natural grouping of plants. 

The attention of Mr. E. J. Goddard, Linnean M acleay Fellow 
in Zoology, has been devoted to the Hirudinea, Oligochaeta, and 
Polyssoa. The results of his study have appeared in one article 

• Chapman k Petrie, Journ. of Physiol,, xxxix., 1009, p.34l. 
t Nuttall, Blood Immunity and Relationship. Cambridge, 1004. 

$ Deutsch. mod. Wochenschr. xxvii., 1902, p.448. 
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on the Polyzoa and two on the Hirudinea. Two more parts on 
the Hirudinea are completed and await publication, while three 
more of the same series are far advanced and will be laid before 
you shortly. In addition to enlarging the anatomical and sys- 
tematic knowledge of the group, Mr. Goddard has found in their 
metamerism fresh clues to the phytogeny of these leeches. Indeed 
the study of metamerism in his hands promises deductions which 
reach far beyond the group which first suggested them. 

The Australian fresh- water annulates are now appearing as a 
rich fauna, and will afford new means for the solution of zoo- 
geograpliical problems. Mr. Goddard’s progress in these obscure 
groups is watched with interest by our zoological members. 

Mr. Leo A. Cotton, Liivnean Macleay Fellow in Geology, has 
now completed his first year’s work. He has investigated the 
tin deposits of a part of the New England District, his descrip- 
tion of which appeared in the last Part of our Proceedings. In 
that issue his observations in the field are presented, while his 
conclusions on the genesis of the deposits are reserved until a 
broader view shall have been obtained by a study of the whole 
district. During his visit he took the opportunity to investigate 
two interesting problems; ono the Borah Creek ore deposits, and 
the other the occurrence and origin of the diamond deposits of 
Copeton. A description of the Borah Creek occurrence is now 
almost finished, and an account of the diamond deposits at Cope- 
ton is being prepared. Towards the end of last year, Mr. Cotton 
paid a short visit to the Emmaville District in New England, and 
intends to examine this area more closely in the near future. 

On the 31st December last the total funds under the control 
of our Society amounted to £72,000. The amount to the credit 
of the Fellowships (capital) account was £38,400, and the annual 
income about £1,500. At the present rate of interest earned, 
the Society will be in a position about eight years hence bo 
appoint a fourth Linuean Macleay Fellow — provided, of course, 
that there is in the meantime no sacrifice of income through 
difficulty in obtaining suitable investments. 
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Professor David entertained the Members and their friends in 
the geological theatre of the University at a lecture on November 
10th, 190$, on the Scientific Results of the British Antarctic 
Expedition of 1908* A lavish display of maps, specimens, and 
lantern slides, supported by brief addresses on special subjects 
by Dr. Farr, Dr. Jensen, Dr. Woolnough, and Mr. Ooddard, 
provided an instructive and agreeable evening. 

Our association with Antarctic research l*as been deepened 
during the year by invitations accepted and fulfilled by several 
of our Members to contribute to the volumes published by Sir 
Ernest Shaokleton on the Scientific Results of bis Expedition. 

As on the lost Expedition several of our Members were 
honoured by a place, so we learn with pride and pleasure that on 
the next British Antarctic Expedition we shall be again repre- 
sented, this time by our strenuous fellow Member, Mr. T. 
Griffith Taylor. 

The Eighth International Zoological Congress will meet at 
Grax in Austria in August, 1910. The Committee have kindly 
invited this Society to send delegates, but unfortunately our 
distance from Europe does not allow us to attend. 

There is, however, a bright prospect that three years hence we 
may welcome to Sydney the British Association for the Advance 
menfc of Science. At the suggestion of the Melbourne U niversity 
Council, a deputation representing the Universities and learned 
Societies of Australia waited on the Hon. the Prime Minister on 
December 18th last. Our Corresponding Member, Prof. W. 
Baldwin Spencer, kindly acted for us on this occasion. The 
deputation was sympathetically received, and it is hoped that the 
Commonwealth, the States, and the citizens will unite in a 
national invitation, so that the visit of the British Association 
to Australia in 1913 may be as successful as that to South Africa 
in >1905 and that to Canada in 1909. 

For thescientifle portion of this Address, I have elected 4 
subject not hitherto discussed in our Proceedings, namely, 
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The Su km a kink 8m>pr ok New Booth Walks. 

(Plates i. h nil ii.) 

(I) The Nalouectian Current., 

First we discuss the current, because without a knowledge of 
it the continental shelf cannot he properly understood. 

Past Sydney there flows south a warm and rapid current well 
known to sailors and fishermen. In the days before steam it 
sometimes happened that in ward bound ships, if becalmed off the 
Heads, might be carried out of sight before the wind permitted 
them to regain their position. Now coasting steamers trading 
north hug the land to avoid the stream, while southward bound 
-vessels keep a good offing to benefit by the current in then- 
favour. 

This great current is swung in and out by the on and off shore 
winds, retarded and even superficially reversed or submerged by 
southerly gales, and accelerated by northerly winds. I am 
informed by Capfc. W. A. Bennett, a local Government pilot, 
that in exceptional circumstances, after the current has been 
u banked up” for several days by heavy southerly gales, it may 
attain a maximum velocity of four knots. 

Neither its origin nor its conclusion lias been satisfactorily 
'determined. Two recent maps* give contradictory views of its 
•course. It has been assumed, rather than proved, that this 
current is derived from the South Equatorial current, whose 
ipath after encountering the Melanesian Islands is indefinite. 
It is thought to vanish in the south of the Tasman Sea. Wilkes 
states that it frequently turns into Bass B trait, after which it is 
lost in the sea to the west of Tasmania or mingles with the Polar 
eumsti* On the contrary, Hepworthf considered that this 
'CUrrent is deflected from the Australian coast, between the 31st 

# HelUgao, These Proceedings, xxxi., PI. lilt and Panoevig, Jouru. 
*tey, Wales, xli., p.43. 

t Hepworfeh, Journ. Hoy. Soe. N. 8. Wales, xxxii., 1898, p. 129. 
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and 35th parallels, first to the east and then to the north-east by 
a current from the Indian Ocean passing through Boss Strait or 
round the south of Tasmania. 

Probably the current runs south until it passes boyond the 
range of the north-easterly winds, whenever and wherever that may 
be. It is then likely to cool, to slacken and to split into diverging 
tongues, one of which may describe a spiral course in the Tasman 
Sea; the others, after encountering the opposition of Antarctic 
winds and currents, may finally plunge under the surface. 
The “ Venus ” appears to have felt it off the south-east of 
Tasmania on January 7th, 1839, in 45° 16'S. lat.* In con- 
nection with the descending spiral, it is significant that “the 
isotherms of 40°, 45°, and 55° are found at greater depths on the 
New Zealand side” of the Tasman Sea than on the Australian. 

It has been variously described as the Australian Current, the 
East Australian Current, and the Coastal Current of New South 
Wales. But as there are mauy Australian currents, a distinctive 
name would bo useful. So I propose the name Notonectiax 
(ftouth swimming) to be applied to tho stream running past the 
coast of New South Wales, without reference to its earlier or 
later history. 

As the Gulf Stream influences western Europe, so does the 
Notonectian control the meteorology of our coast. The enervating 
climate of Sydney in midsummer is due to the warm moisture 
absorbed by the sea breezes from the surface of the Notonectian 
and immediately precipitated on the town. 

Under favourable circumstances, animate or inanimate objects 
might drift in a couple of weeks from the tropics to Sydney. 
The attention of the Society lias often been directed to tropical 
products, messages from reef and palm, cast on beaches around 
Sydney. In our Proceedings mention is made of pumice (xxx. r 
p,351), seeds of Aleurite^xx,, p. 210), and of Barring lania(xxv n 
p.542), Nautilun shells(xviii., p.239), living Hawksbill turtles 
(xxii., p.254), a sea snake(xiv., p.633), BoneUia(xxxL , p.462; f and 


Ou Pefcit-Thouars, Voy. Venus, HUtoire iii., 1841, p. 437-8. 
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Pooillopora(xx\v.>w 19 2, 4 13) drifted from the north. Thedugongs 
on which the Blocks of Botany Baj r and the Macleay River onco 
fe«ate<l* had a similar origin. Tropical fish which journey down 
the stream are cited by Waite. t Further south stranded 
Nautilus shells were noticed at Twofold Bay by Dr. Cox,}: and 
at Flinders Island in Bass Strait by Dr. Milligan. § 

The investigation of this current is the largest, most fruitful, 
and fascinating problem within the reach of the Sydney marine 
biologist. 

Perhaps the first observation of the Notoneetian was mode by 
Bass and Flinders on March 25th, 1796. They stood out to sea 
from Port Jackson Heads, and when they steered back again 
towards the land in the afternoon expected to fetch Cape Solander. 
To their surprise they sighted Mt. Kembla instead, and realised 
that a strong current had carried them some twenty miles beyond 
their reckoning. |[ 

The day after leaving Sydney on his way to Cook Strait, New 
Zealand, Capt. Dumont D’Urville of the “Astrolabe” found on 
Deoetnber 21, 1826, a current running to the south-east at the 
rate of twenty-four miles in as many ljours.11 
Commodore Wilkes of the American Exploring Expedition 
traversed this current several times, his tender the “Peacock” 
observing it seventy miles off the land. He found it variable in 
breadth and strength, but running at certain seasons of the year 
with great rapidity, reminding him of the Gulf Stream. On his 
first arrival in Sydney in November, 1839, he found its tempera- 
ture to be 73°, which on his return from the Antarctic in March, 
1840, had risen to 75°.** 

* Etheridge, Kec. Austr. Mus., vi., 1905, p. 17. 
t Waite, Mem. Austr. Mus., iv., 1899, p.18. 
t Cox, The Nautilus, xi., 1897, p.43. 

9 Proo. Boy, Boc, V, D. hand, i., 1850, p.292. 

11 Flinders, Voy. Terr. Austr., i,, 1814, p.xeviii. 

If D’Urville, Voy, Astrolabe, Histoire ii. f 1830, p.4. 

## Wilkes, Narrative U. 8. Explor, Ex pod., 1846, ii., p.362; iii., p.37; v- 
p.472. 
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Sailing out of Sydney with the “ Erebus ” and “Terror/ in 
August, 1841, Sir James C. Rons was surprised to find the tem- 
perature of the surface of the sea rise from 55° in the harbour to 
*$3° immediately outside the Heads. From subsequent observa- 
tions he concluded that the breadth of the warm current running 
to the southward at the rate of about twenty miles a day along 
the coast of New South Wales does not much exceed three 
hundred miles.* 

We still owe the best description of the Nobonectian to the 
u Challenger ” Expedition. In June, 1874, the survey directed 
by Sir George Nares found the current in reduced circumstances. 
After a continuance of westerly winds, it was developed as a 
stream thirty miles broad running at an average rate of one and 
a half miles an hour, its inner edge twenty miles from the land. 
The temperature stood at 69° to 7 0*7°, whereas the ocean 
traversed by the current was only 63°. lu the previous April 
the same expedition found the current in a more vigorous con- 
dition running close in shore with a higher temperature of 72°. f 

In an interesting study of local atmospheric conditions, Mr. H. 
C. Dannevig has discussed this current in relation to the dispersal 
of fish ova. From data collected by steamers running between 
Sydney and New Zealand, he considered that the centre of the 
warm current lies normally from a hundred to a hundred and 
fifty miles east of Sydney. During stormy blows from the west, 
the current is pushed bodily seawards, but in easterly weather 
.its western border brushes along the headlands.^ 

(%)The CotUinental SMfi 

The continental shelf may be defined as that area extending 
outwards from the land to a depth of about one hundred fathoms. 
This distinction is not arbitrary, for at or about this point the 
sediment alters to finer and the slope of the sea-floor to steeper. 


* Ross, Voy, Discovery Antarctic Regions, ii M J«S7, p.5. 
t Cbftl). Report, Kerrstiys, i., 1885, p.464. 

$ Dannevig, Jouxa. Roy. Soc. N. 8 . Wales, xli M 1807, f»*4& 
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These features indicate the approaching limit of sediment. 
Wherever the profile of the New South Wales coast be examined, 
a terrace is found to project from the beach to the hundred-fathom 
line, whence the ground quickly changes to a steeper grade. 
Compared with most other coasts, the continental shelf is here 
exceptionally narrow, resembling in this respect that of Western 
South America. Off Cape Dromedary the shelf contracts to a 
dozen miles, and off Newcastle it broadens to thirty-four. This 
narrowness of the shelf renders it impossible that extensive 
trawling grounds may be discovered in the waters of our State. 
The continental shelf of New South Wales is described and con- 
trasted with that of Queensland by Dr. H. B. Guppy,* 

Working across the shelf with dredge or trawl, the bottom 
proves rough and rocky upon the shallower inshore half. Out- 
side Sydney the projecting reefs are the favourite resort of the 
schnapper, and their positions are known to the fishermen by 
cross bearings. But in the outer portion the rocks disappear 
and the bottom is found to be a smooth even floor of sand and 
mud, a plain of sedimentation. Geologists have collected con- 
vincing evidence of recent submergeucc of this coast. t Ho that 
it is likely that the rough inshore part of the shelf within forty 
or fifty fathoms represents an old denuded land surface, including 
perhaps the stumps of sea cliffs of a former coast-line. In Western 
Europe river-beds have been traced into the Atlantic for a hundred 
miles beyond their present estuaries ! Thus we might expect to 
find submarine gorges crossing the Australian shelf in continua- 
tion of present valleys. But lam unable to distinguish traces 
of such among the soundings on the chart, and conclude that if 
in existence they have been obliterated by sediment. There are 
indeed some irregularities of the contour lines outside Port Jack- 
son and Port Stephens, but these may result from the ebb tide 
eddying from those harbours. 

* H: B. Guppy, Jimrn. Viet, Inst, xxlib. 1890, p.59. 
t David end Haliigan, Journ. Boy. See. N.S, Wales, xiii., 1900 (1909), 
p,m 

t Hull, Trans. Victoria Institute, xxx. , 1897 (1898), p- 811. 
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It is now suggested that the continental shelf of this State 
owes its protile to the Notoneetian current. A bank so regular 
in depth and so extensive in length must bo of recent geological 
date. Otherwise differential crustal movements, lowering in one 
p] rtC e and hoisting in another, would have disturbed its unifor- 
mity. It is again a fair inference to deduce that, however it is 
made, this bank is still in the making. Since recent depression 
of the coast is an accepted fact, it has been deposited since the 
last subsidence and an older or e\en a succession of shelves may 
lie buried beneath the present one. The sudden angle of the 
shelf seems to have suggested faulting to Mr. C. S. Wilkinson, 
who wrote: “[At] a lino about 20 miles east from the precipi- 
tous coast . . . the bed of the ocean probably . . . lias 

been faulted to a depth of over 12,000 feet.”* 

On the Kosciusko Range, long wreaths of snow stretch along 
the eastern mountain brow through the summer and after all 
the rest of the winter’s fall has melted away. The cause of this 
snow wreath is the prevailing westerly wind which sweeps off 
the winter’s snow falling on the mountain top and drops it on 
the sheltered slope where it packs in a talus to a great depth. 
In such a manner I imagine that the current sweeps sediment 
along the continental shelf till it is tipped over the edge into 
<|uiet waters. A section of the bank thus formed is shown in 
the Ulladulla profile; the sedimentary deposit being separated 
from its conjectured continental base by a white line. 

Neither the irregularities of the land above nor of the Rise 
beneath disturb the sweep of the 100-fathom line upon the 
ehart. But east and south of Newcastle and Broken Bay, 
whence issue the Hunter and Hawkesbury Rivers, the shelf 
broadens considerably so that Sydney is past before the shelf 
retreats to its ordinary breadth. Where the shelf is carried out 
farther the talus slope beyond is correspondingly longer, just as 
would be the case in a railway embankment carried along a 
mountain aide. Thus in the model of the coast off Sydney, 


Wilkinson, Notes on Geology of N. S. Wales, 1887, p.70. 
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.(Flates i. and ii.) the northern wall being nearer to the 
Hawkesbu ry carries the 100-fathom line five miles further sea- 
ward than does the southern. Consequently a sharper angle, a 
more abrupt fall occurs in the former than in the latter. All 
these features of the shelf accord with the hypothesis that 
its margin is built up by the current. In the shallower 
•depths the rocks are swept bare of sediment : perhaps this 
/one even suffers erosion; deeper, I suppose, that the stream 
sweeps detrital matter about till on reaching the edge it is 
washed over into still water, there to form a talus slope. From 
this point of view the depth of the bank is an index to the 
depth of the stream, namely, a hundred fathoms. Beyond the 
shelf in the open sea, the current may run deeper still. As yet 
the current has not been plumbed by hydrographers, if we 
except the temperature section drawn by the Challenger Expe- 
dition. Taking the isotherm of 65® as the current boundary, 
their diagram (opp. p. 467) carries it down to 70 fathoms. 

From eighty to three hundred fathoms according to my 
experience, and in four hundred fathoms according to the 
“ Challenger ” observations, there extends a deposit of glauconite 
sand and mud. On washing dredgings from those depths, the 
water is suffused with a green cloud which is slow to settle. As 
Dr. Flint remarks, this colouration must be duo to extremely 
minute and amorphous particles.* These deposits are character- 
istic of steep and exposed coasts like ours, where no large rivers 
pour out detrital matter. Probably the glauconite extends 
vertically from a hundred to a thousand fathoms and horizontally 
along the whole coast of New South Wales. 

Messrs. Lee and Collet have traced out a complicated evolu- 
tion for this curious marine mineral. Empty shells of foratnini- 
fera fill with day, the alumina of which is gradually replaced by 
'peroxide of iron, forming an internal cast. This change is 
?3tedioated by the colour passing from grey to various shades of 

Finally, glauconitisation ensues through the introdue* 

* Flint, Bull. 56, U.8, National Musaum, 1965, p. 14. 
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tiou of potassium, converting the whole to a hydrated potassic 
ferric silicate, and the characteristic greenish hue is assumed.* 

(3 )TAe Continental Base. 

In illustration of the slope l>elow the shelf, here termed the 
continental base, a profile is selected extending seventyf miles 
east-south-east of U1 lad ill la, and produced backwards to include 
the coast range. Your attention is first drawn to the insigni- 
ficant proportions of a lofty hill upon the left, 2,500 ft. high, 
compared with the depths of the ocean abyss of more than three, 
vertical miles. As a more forcible illustration, the point is 
marked to where Mt. Cook, N.£.(l 2,359 ft.) would reach if it, 
could be torn from its roots and sunk in the Tasman Sea. Then 
note the abrupt angle of the continental shelf already discussed. 
Between sixteen and eighteen hundred fathoms, another irregu- 
larity occurs in the curve, which is also repeated in the model of 
the section off Sydney (Plates i. and ii.). This latter inflexion 
possibly continues the curves shown in Professor David’s 
section across the Blue Mountains and Sydney coal field. ;J So 
that the Ull&dulla irregularity probably represents & subfold 
rather than a fault or a drowned continental shelf. 

Without excluding faulting as a minor agent, it is suggested 
that the whole sweep of the diagram portrays an earth*fold of the 
first magnitude; that it represents the further until of a pressure- 
trough driven by a thrust from the east, a gigantic buckle which 
is bending down the whole eastern coast of Australia. If so it 
must be a component of a vast system. The uniform and recent 
subsidence which extends from Torres Strait to Tasmania is in 
harmony with this suggestion. For all Eastern Australia and 
Tasmania is to be regarded as a geographical unit. Absence 
of earthquakes may indicate a temporary equilibrium, but if this 

* Collett & Lee, Proc. Roy. Soo. Edinburgh, xxvi., lf>06, pp.238-278. 

i Not fifty-five, as inadvertently stated on the diagram. Mt. Sidney of 
the Admiralty oharts is Talaterang of the Lands Department maps. Milton 
Bill 1* the north end of Kingimao Range. 

t David, Journ. Roy. Soc< N. 8. Wales, xxx., 1896, PI. ii. 
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movement is renewed or continued, as seems probable, thou it 
may be the fate of the site of Sydney to sink under the sea. 



Section across Now Zealand, in the latitude of Mt. Cook. 


Continuing the Uliadulla section eastwards across the Tasman 
Bea, the ocean floor rises very gradually till the South Island of 
New Zealand is reached. Mark how South New Zealand con* 
forms in shape and motion to a westward rolling wave as in the 
above diagram. Not only does the steep face front Australia, 
the hogs-back slope behind and the crest advance before the 
centre, but the forefoot sinks under the sea in drowned land 
valleys and the rear rises in elevated Tertiary plains. 

Again, New Caledonia may be piatured as another earth wave 
of the first magnitude, rolling in upon the Australian continent. 
Its south-west coast, bordered by the narrowest shelf and plung- 
ing into deep water, represents the face, and the broad shelf 
upon which the recently elevated Loyalty Islands stand, the rear. 
Further north, the elevated reefs of British New Guinea are 
contrasted with the subsidence of the Great Australian Barrier 
Reef on the opposite coast Professors Haddon, Bolias and dole 
‘♦distinctly see in Australia and its islands ” . . . 14 the vast 

folds of the earth’s crust roll slowly inwards upon the central 
continental mass.”* 

This roiling wave of New Zealand is complementary to the 
trough of the Tasman Sea, forced down against the resistance 
of the continent Thus the trough is distorted by the resistance 
it ha* encountered from the regular aeta*curve of a trough 
moving between rolling waves. 


Trans. Roy. Irish Academy, xxx,, 1894 p.473. 
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While the Hiibacrial crest is hacked by denudation, the «ub- 
marine trough lies undisturbed. Had the upper limb remained 
intact, it might have reared h noble arcli eighteen thousand feet 
high, the symmetrical counterpart of the three thousand fathom 
trough off Ulladnlln. It was considered by llev. W. H. Clarke 
that Australia and New Zealand were “ separated by a synclinal 
carve of the rock formations forming the sea channel between 
them.”* But an ordinary syncline would have its maximum 
depth in the centre, not close to one side as it is in the Tasman 
8ea. 

For comparison with the pressure trough, we will glance at 
another type of coast. The whole contour of the Great Austra- 
lian Bight appears to be governed by the Jeffreys Deep, a linear 
depression of three thousand fathoms, whose axis nearly corres- 
ponds to the steamer track from Melbourne to Cape Leeuwiu. 
Bass Strait, it is now suggested, may owe its origin to an 
extension of this furrow. Recent surveys by Mr. H. C. Dannevig 
on the Fisheries Investigation vessel, “ Endeavour,” show the 
sea-floor iu and east of the Bight to descend from the coast in a 
flight of broad steps suggestive of block faulting. The western 
shore of the Bight extends in a wall of cliffs, truncated Tertiary 
beds, which may be held the topmost step, unless indeed the con- 
•centric mountain ranges of the interior be so regarded. 

Below and beyond the continental shelf, the soundings off 
Sydney exhibit groat irregularity, which, it is now suggested, 
may indicate a range of deep sea volcanic cones. From a study 
-of the basaltic dykes which intrude the Triassic strata around 
Sydney, it appeared to Mr. G. A. Waterhouse that the radii of 
'One system would converge to a focus about a point twenty-three 
miles east of Botany Heads. This focus is marked by a sts r 
under the centre of the continental shelf on Plates i. and ii. The 
radiation of these dykes has been thus plotted in the “Geological 
Sketch Map of the country in the vicinity of Sydney,” Mines 
Department, 1908. Their occurrence shows a centre of great 


♦ Otarke* Traaa Boy. See, N.fiLW., hu, 1975, 1876, p 08. 
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volcanic energy to liave existed thereabouts in Post-Tiiassie and 
probably Tertiary times. * 

No soundings are available about this focus of tbo Sydney 
dykes. Hut farther out to sen, viz., 46 miles east by south from 
Bondi, the “Challenger” recorded a sounding (Station 164) of 
960 fathoms. The position of this important sounding was 
accurately fixed by astronomical observations. Five miles south 
west by west of Station 164 she made another sounding (Station 
161a) of 1,200 fathoms. This is supported by yet another 
sounding, not of the “Challenger,” of 1,100 fathoms, at a point 
13 miles to the south-west of Station 164. 

As a rule, eastwards the depth increases very rapidly, but in 
this exceptional case a hill actually projects some 720 feet above 
the level of a point several miles to the westward or shoreward 
of it. And as it is improbable that the “ Challenger ” chanced 
to strike on the exact summit of Station 164, the elevation of the 
peak may be greater still. 

Since “Challenger Station 164” is ail awkward and inexpres- 
sive appellation, I propose, with the permission of the Society 
and of Dr. Walter G. Woolnough, to name this submerged cone 
Mount Woolnough, after our valued fellow member 

Beyond Mt. Woolnough the floor is covered with globigerina 
ooze, and sinks down gradually to the red mud abyssal plain. 
No tract of the terrestrial surface extends in so level, so 
monotonous an expanse as do these great abyssal plains. East* 
from Sydney the northern end of one of these plains is traversed 
for about four hundred miles, after which the ground rises in a 
succession of undulations to New Zealand. 

•Prof. Milne writes, “ the home of the earthquake is at the base 
of' the steep sub-oceanic slopes where most deformation is in 
progress. But our slopes have not troubled us much in this 
respect, telling that for the present there is a cessation of pres- 
sure movement. 


Morrison, Itec. Geol. Survey, N. S. Wales, vii,, 1904, p.261, 
t Milno, Jouro. Geogr. Spc, 1897, p.135. 
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Tiie bottom temperature at 2,100 fathoms was found by the 
“Challenger” to be 34 5°. This probably indicates that a body 
of cold and heavy water, two and a half degrees above freezing, 
here creeps north from the Antarctic. 

Looking backwards, T remind you that the Society now 
celebrates its thirty-fifth anniversary, and that twenty-five of 
such Meetings have been held in this Hall. During this exist- 
ence we hope that not only have we advanced abstract science, 
but that we have also done the State some service in economic 
science. Looking forward, X conclude with the Presidential 
A men 

.Flore at Societak Linnkana ! 


EXPLANATION OK PLATES 1.-I1. 

Plate i. 

Full face view of model of the submarine slope off Sydney from Duowhy on 
the north to Cronulla on the south twenty-three miles, and extending east by 
Boath for sixty-six miles down to two thousand one hundred fathoms. Above 
Is seen the entrance to X J ort Jackson on the right and to Botany Bay on the 
left. The cliffs of the coast are roughly expressed as a continuous wall 
three hundred foot high. Below the cliffs the sea floor is steep and broken, 
exposures of bare rock prevail. Beyond this again the rough bottom is 
buried under a nearly level expame of sand and mud. Here the contour 
lines are emphasised to show bays opposite the harbour mouths and a cape 
running out between them. The limit of the continental shelf is determined 
by the steep slope reached after passing the hundred fathom line. On the 
right the shelf is carried out further and epds on a more sudden fall than 
on the left. This is associated with its proximity to the estuary of the 
Hewkesbury. The focus of the Sydney dykes is marked by a star. Various 
soundings on the Admiralty chart upon which the contours are calculated 
are shown by beads at 290, 650, 960, 1100 and 1200 fathoms respectively. 
The most important are the 960 and 1200 fathoms points on which Mount 
Woolnough is modelled. About this horizon the boundaries swell in an 
intermediate curve which may refer to other volcanoes, but is compared 
with a similar subfold below UUadulla. The slope below Mt. Woolnough 
is gentler and continues beyond the area mapped. It is carpeted with 
globigerina ooae. 
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Plate ii. 

Another view of the same model foreshortened and seen from a lower 
plane to express the relation of the continental shelf to the continental 
base* Here the disproportion of the vertical to the horizontal scale 
exaggerates the steepness of the slope tvs seen in profile. 

Mr. J. H. Campbell, Hon. Treasurer, presented the lialanee 
sheet for the year 1909, duly signed by the Auditor, Mr. F. H. 
Payment, F.C.P.A., Incorporated Accountant; and he moved 
that it he received and adopted, which was carried unanimously. 
The Society’s income for the year ended December 31st, 1909, 
was £985 18s. 9d.; the expenditure £1,065 11s. 6d.; with a 
credit balance of £43 19s. 5d. from the previous year, leaving a 
debit balance of £35 13s. 4d. The income of the Bacteriological 
Department was £547 6s. 8d.; and the expenditure £532 6«. 7d.; 
with a credit balance of £507 Os. 4d. from the previous year, 
leaving a credit balance of £522 Os. 5d. Macleay Fellowships' 
Account : the income was £1,490 13s. 6d.: and the expenditure 
£1,101 15s.; leaving a credit balance of £388 18s. 6d. to he 
carried to Capital Account. 

No nomination of other Candidates having been received, the 
President declared the following elections for the current Session 
to have been duly made : — 

President : C. Hodley, F.L.S. 

Mkmders of Council (to fill six vacancies) : H. H. Gamboge,, 
F.L.S., J. H, Campbell, H. U. Chapman, M.D., B.&, T. Storie 
Dixson, M.B., Ch.M., Alex. G. Hamilton, and Professor J. T. 
Wilson, M.B., F.R.S. 

Auditor : [To l>e appointed at a Special General Meeting ta 
he held on 3rd November, 1910.] 

On the motion of Mr. W. S. Dun, seconded by Mr. J. E. Came 
a very cordial vote of thanks was accorded to the President, by 
acclamation. 
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Rayhest, F.C.P.A., Incorporated Accountant. 
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Audited and found correct, and Securities produced. 
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Audited and found correct* and Securities produced. 

F. H. Raymem, F.C.P A., Incorporated Accountant. 

Sydney, 28th Ftbnary, 1910. s - H - C* mi- bell, Hod. Treasurer. 
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ORDINARY MONTHLY MEETING. 

March 30th, 1910. 

Mr. C. Hedley, F.L.S., President, in the Chair. 

The Donations and Exchanges received since the previous 
Monthly Meeting (November 24th, 1909), amounting to 62 Vol.s., 
304 Parts or Noh., 87 Bulletins, 12 Reports and 85 Pamphlets, 
received from 127 Societies, &c., and 4 Individuals, were laid 
upon the table. 


NOTES ANl> EXHIBITS. 

Mr. David G. Stead exhibited three living examples of the 
remarkable amphibious freshwater eel, Monoptcrus javanentti# 
Laodpdde, part of a large consignment which had l>een imported 
into the State for consumption by Chinese residents, by whom 
this species is considered to be a great delicacy. 

Mr. Carter showed a pair of s^cimens representing a new 
family of Coleoptera; tarsal formula 5-5-4, therefore, referable to 
the Hefceromera; inhabiting ants’ nests; obtained by Mr. If, 
Hacker in North Queensland. 

Mr. Baker, on behalf of Dr. Cuthbert Hall, exhibited and 
offered some observations on a seedling pot-plant of Eucalyptus 
sximia with three cotyledons, the first foliage leaves, which are 
peltate, forming a whorl of three, instead of a pair of opposite 
leaves, 

Mr. Fred. Turner exhibited, and offered some observations on, 
Afartynia firayrans Lindl., a Mexican plant that has recently 
established itself in parts of the Narromine district, N.S.W.; 
the two long incurved hooked beaks terminating the fruit cling 
to any woolly or hairy substance, and pasture animals uncon- 
sciously carry them long distances and distribute the seeds far 
and wide. Stockowners regard this plaint as a formidable new 
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weed pest. He had also received the fruit of At. proboecidea 
Glox., for identification, from the Young district, N.8.W., about 
two years ago. 

Mr. T. II. Johnston showed an interesting aeries of Australian 
Kntozou, comprising' — ( 1 )Porocephaln» sp., a linguatulid parasitic 
in the lung of the spinifex-snake ( Duumwia paammop/iis var\ 
reticulata Krft.) taken by Dr. J. B. Cleland in the north-west of 
West. Australia : (2) Bothridinm arcuatum Baird, a oesbode 
inhabiting the intestine of the diamond and carpet snakes 
(Python epilate* Lacep., and var. variegata Gray); N.&. W. : (3) 
Cytoditee undue Viz., a small acarid taken from the mesentery 
of a fowl (Cleland tfc Johnston; Sydney), not previously recorded 
from Australia : (4) Sclerostomum mil gave Looms, from the 
intestine of horses in West Australia (J. B. Cleland), and N.S, 
Wales (T.H.J .), not previously recognised from these States: 
(5) Sderontomum edentalum Looms, also from a horse; collected 
by J. B. Cleland in West Australia; not previously recorded 
from that State. He also recorded the occurrence of the follow- 
ing parasites which had not been recorded as occurring in the 
States mentioned after each — (6) Spiroptera sanguinolenla Kud., 
(N. S. Wales), apparently rare, occurring in tumours in the 
stomach of the dog: (7) Dipylidinm caninum Linn., in cats and 
dogs(W. Australia; J. B. Cleland): (8) Ascari e lumbricoidee Linn., 
from man (South Australia; Queensland): (9) Ascaris megaloct- 
phala Clocj., from horses(Queenslaud): (10) Oxynrie vermiculari $ 
Linn., from children(Queensland; South Australia): (11) Taenia 
saginato Goeze, from human beings (Queensland; uncommon) : 

12) Twnia craseicollis Kud., from cats (West Australia): (13) 
Taenia marginata Batsch, from dogH(West Australia). 



THE SLIME OF THE HOUSEHOLD BATH-SPONGE. 


By K. OitEiti Smith, D.Scj., Maclkay BAcrKUioLomsT to the 

Hocikty. 

Rhizabium timosoaponyur, n.sp. 

The sliming of household-sponges is a matter of common 
observation, and it appears to be the general idea that it is 
caused, in some way, by the soap used with the sponge. The 
explanation thus given is probably traceable to the difficulty 
experienced by the housekeeper in finding a more suitable 
explanation. Doubtless the formation of a lime-soap scum on 
water in basins and baths, induced the idea that a deposition of 
a similar substance occurs iit the pores of the sponge. Probably 
the best means for removing the slime, without injuring the 
substance of the sponge too much, is to immerse it in hot, soft 
water, as this causes the slime to swell. The sponge is then 
squeezed in a cloth or towel, when the swollen slime oozes through 
the cloth. A repetition of this procedure will probably remove all 
the slime. 

If one prepares and examines a stained film of the slime, one 
sees it is crowded with long, more or less bent, rod dike forms; 
and that the rods are swollen irregularly, very often with partially 
detached ends, characteristic of the RAizobinm-type of micro- 
organism, 

When the slime was smeared upon plates of saccharose-bean- 
agar, the preparation of which has already been described,* a 
number of colonies of slime-forming bacteria developed in the 
course of a few days. The groat majority of them were of the 
Rhizobiuni' type, and the slimes varied in consistency. The 


♦ These Proceedings, 1906, p.267. 
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original colonies were by no means pure. Some con taint*! Radio 
bncter, which grows best in combination with other bacteria. 
Others contained Harcina? and short rods. A second smearing, 
followed by t lie usual dilution* method of plating bacteria, enabled 
pure cultures to be obtained. There were several kinds of 
Rhizobia, some stouter some thinner, but all produced what 
appeared to be a similar kind of slime. One of the organisms 
was taken for further work. A bacterium forming a tough 
slime was taken ns a second microbe because it was probable 
that this was the cause of the slime being so adhesive to the 
sponge. The latter micro-organism appeared to lie midway 
between Rhizobinm and line, alatun Greig-Smith. 

The two bacteria were smeared upon a synthetic agar-medium 
containing phosphate and asparagin in combination with various 
sugars, etc., in order to see which sugar to use in preparing a 
quantity of the slime. The tough slime-bacterium refused to 
grow, while the other (Bac.ii.) produced luxuriant slimes from 
saccharose, levulose, and dextrose, and no slime from lactose, 
glycerin, dextrin, maltose or mannit. Another test was made, 
using bean-ex tract as a basis, with the same result as far as the 
loose slime-bacterium was concerned. The tough slime-bacterium 
^Bac. i.) produced a luxuriant slime in the proseuce of saccharose, 
levulose, glycerin, mannit and maltose, but failed to respond to 
lactose and dextrin. 

These slimes were used to prepare films for microscopical 
observation. Both bacteria were Gram-negative and varied very 
much in size and shape, not only with regard to different sugars, 
but even with each sugar; and, upon the same film, great varia- 
tions were seen. 

With Bacillus i., a smaller or larger oval shape predominated, 
From glycerin, the cells were comparatively small and stained 
deeply; from the other media, they stained diffusely. From 
maltose and dextrose, types similar to Bac, alcUut * with winged 
capsules were common. Levulose and mannit favoured the 


* These Proceedings, 1JK)5, P.G7Q. 
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formation of oval cells which remained attached, in groups of 
three and four, as short chains, the individuals of which varied 
in size; and sometimes the terminal pair were at right angles to 
the others, thus producing a T- or Y-shape. 

Bacillus ii. rarely exhibited the alatus- form. The typical cell 
was oval and stained terminally. Mixed with these were bent 
rods staining irregularly and evidently containing two, three^ or 
four oval cells within a rod-shaped capsule. The exclamation - 
mark (!) form was generally seen, and in some films Y-forms were 
noted. It was clearly of the Ithizobium* type, while Bac. i. was 
evidently allied. 

The respective slimes were obtained in quantity by growing 
Bac. i. on saccharose-bean-agar, and Bac. ii. on levulose-asparagin- 
agar. From these slimes, gums wore prepared according to the 
method used in the preparation of other gums,* The .slime 
squeezed from the sponge was precipitated with alcohol, treated 
with water, and made to yield its gum in the same fashion. All 
tlie gums were tested with various reagents with the following 
results. 



Sponge gum. 

Bac. i. gum. 

Bac. ii. gum. 

Alcohol 

4 

4 

4 

Boelo lead acetate 

4 

4 

4 

Amxnoniacal lead aoetate 

4 

4 

4 

Neutral lead acetate 

X 

X 

X 

Barium hydrate 

X 

X 

X 

Ferric chloride 

4 

4 

4 


o 

o 

o 

CuBol(dil.)followed by KOH 

Phoapnotungitio acid.,,, 

4 

4 

4 

X 

X 

4 

Fehltag*« eolation 

4 

4 

4 

Milk of lime 

0 

0 

0 

Silver nitrate 

0 

0 

V 

Iodine 

0 

0 

0 

Tannic acid. 

V 1 

9 

? 

Sulphuric acid 

0 

o 

o 

&oaltun hydrate 

0 

0 

0 


4- - coagulation; x ^a precipitate; opalescence; O^no reaction. 
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These gums are similar to one another, and are probably 
identical. They are somewhat similar to the gum obtained from 
Rhizobium leguminonarum , excepting in one or two reactions, as, 
for example, Folding's solution, with which the Rhizobitun^xxm 
does not coagulate. Otherwise Rhizobium - gum forms a jelly, 
while these sponge-gums form mucilages. 

The bacterial gums were completely hydrolysed by boiling with 
6% sulphuric acid, during which process furfural was evolved. 
Before and after hydrolysis, the guru of Bac. ii., which had been 
grown from levulose, was dextrorotatory. The solutions of the 
sugars, obtained after neutralising the sulphuric acid with barium 
carbonate and evaporating the filtrate to small bulk, were treated 
with phenylhydrazine-acetic acid mixture, and the impure 
osazones filtered off. 

These were purified by the method already described,* and 
found to consist of galactosazono. No other osazone could be 
detected, although crystalline osazone-like bodies with indefinite 
melting points (140° to 155°) were obtained. I have previously 
suggested that these are probably derived from the furfuroid or 
similar bodies. Upon oxidation with nitric acid the gums 
yielded a mixture of oxalic and mucic acids. Thus the gums 
were galactans. 

Bac. No. i. formed a dry, rough, scaly, glistoniug growth on 
nutrient agar. In bouillon it grew scantily, chiefly as a surface 
ring, and the fluid remained clear; nitrates were reduced to 
nitrites and indol was formed. Litmus-milk was bleached, and 
the casein slowly peptonised, the reaction becoming alkaline, 
especially at the surface, where the dried casein appeared as a 
broad, deep blue ring. In glucose-gelatin, the growth was trans- 
lucent and rough, the medium becoming slowly liquefied; the 
colonies were translucent and moruloid. In nutrient gelatin, 
the growth was similar, but there was no liquefaction. On 
potato there formed a transparent, flat, glistening growth which 


* These Proceedings, 1902, p.394, and 1903, p.54fi. 
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became brownish. In Lemco-broth, with various sugars, the 
bacteria formed Burfaoe-ring*, but there was no production of 
acid. 

Bacillus No. ii. ( Bhizobinm limosogpongi^ n.sp.) formed, on 
nutrient agar, a very scanty, slowly growing collection of isolated 
colonies, which slowly fused as a translucent, glistening, raised 
growth, The cells were entirely of the bacteroid type, as found 
in the tubercles of certain Leguminosa?. The growths in bouillon 
were scanty, nitrates were reduced to nitrites, and indol was 
formed. Litmus-milk became alkaline. The bacterium would 
not grow on gelatin, either glucose or nutrient. On potato, the 
growth was dull white, flat, and scanty. In Lemco-bouillon con- 
taining saccharose, dextrose, levulose, lactose, manmfcor glycerin, 
surface-rings were formed, but there was no production of acid. 
No motility was ever observed. 

While the bacteria are capable of producing slime upon the 
surface of certain nutritive agar media, they are apparently 
incapable of doing so when immersed in fluid. This was shown 
in an experiment in which the bacteria were grown, for three 
weeks, in a faintly acid solution containing asparagm(0 06 %), 
sodium phosphate(0 2 %), and levulose or dextrose(2 %). This 
nutrient fluid favoured the formation of branched forms of 
Mhizobmm legutninosarum , but did not do so with these two 
bacteria. In the fluids, winch were a centimetre deep, no slime 
was produced; and a similar absence of slime was noted in the 
cultures in Lemco-bouillon with various carbonaceous nutrients/ 

The condition, aa regards the supply of oxygen, will be very 
inuob tins same upon the surface of a damp sponge, as upon the 
surface of agar, while the nutrients are quite different. The 
question, therefore, arises, from what substance is the slime 
elaborated in the sponge? The solids of the water will supply 
the tyeoeiMtary saline matter, and it is conceivable that the traces 
ol nitrogenous matter derived from the skin may be the source 
of the carbon. It may be the soap, but one does not expect that 
a medium fatty add salt would do this. In experiments with 
fluid and solid (agar) nudia containing asparagin and soap, no 
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alime was obtained. 8onp* is, therefore, out of the question as 
it source of slime. 

The moat feasible explanation is, that the substance of the 
sponge serves as a source both of carbon and of nitrogen. It 
consists chiefly of spongin, a protoid which contains IG % of 
nitrogen. This is the more probable as the texture of a sponge, 
which has been attacked, is appreciably softer after the slime has 
been removed. 

The activity of the bacteria in producing slime from sponge 
substance, was tested by using four sponges, one of which was 
infected with an emulsion of Bac. i., another with Bac\ ii., and a 
third with a mixture of both, while a fourth was reserved as a 
control. All were kept moist in covered beakers at 27". In 
17 days the sponge infected with Bac. ii. was a sodden, slimy 
mass, and had shrunken considerably. The control was 
unaffected, while the others were slightly slimy. The behaviour 
of the sponge with the mixture of bacteria, was explained by its 
having had a slight infection, the remains of what had not 
been soaked up by the first sponge. Subsequently it became much 
more slimy. Although the experimental sponge had been 
reduced in size and elasticity, there was no apparent change in 
the microscopical appearance of the network; the only difference 
noted l>etween the infected and the control sponges was that, in 
the former, massete of bacteria-containing slime filled up the 
spaces of the sponge. The slime from the sponge contained 
great numbers of rod-forms, of various dimensions, and staining 

* If a slimy sponge is rubbed with soap, mjuecxed, and rubbed up agalir 
and again, one can obtain a condition in which the slime appears to have 
been removed, and the sponge behaves, to soapy water, as if no slime were 
in it. The slime, however, has not been removed; it has simply been 
coagulated, and the sponge will regain its slimy consistence on removal of 
the soap with changes of fresh, soft water. A sponge which is slightly 
slimy in hard water, becomes very slimy when soft water is used. These 
facte show that the slirae is coagulated by soap, and by various salts, live 
same thing was noted when fragments of slime were inserted in nutrient 
bouillon; they did not swell and diffuse, but appeared to become coagulated, 
and remained In the medium as lumps of slime. 
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irregularly, like the original bacteria used for infecting. Other* 
appeared as short, oval bacteria contained in a long, sometimes 
thick, sometimes thin, cylindrical capsule, the whole resembling 
a Streptococcus. Plate-cultivation showed a mixed culture of 
bacteria, some producing no slime, and others forming raised, 
compact colonies of the irregularly staining rods imbedded in a 
tough slime. These were similar to the infecting bacteria, 
although the slime was tougher. 

It was evident that the growth upon the sponge bad altered 
the character of the bacillus, to the extent of causing it to pro- 
duce a more viscous slime. Further examination showed that 
the growth-characters had also altered. The growths upon 
media wore much more vigorous. It now grew upon glucose 
and nutrient gelatin as a dull, rough layer, slowly liquefying 
the medium. It) li tmus-Lom co-gel a tin with various sugars, acid 
and gas were produced from dextrose, saccharose, and mannit, 
while lactose was unaffected. A dry, yellowish layer formed oil 
potato. 

Summary , — The sliminess of the household-spong; is caused 
by slime-forming bacteria, one of which m Wiizobium UmoaotponyuK 
n.sp., has been shown to lie an active agent in producing tho 
phenomenon. 
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THE BACTERIAL FLORA OF RACHITIC 8TOOLM. 

By U. Grbig-Bmitii, D.So., Maclkay Bactkuiologist to thi 

SOCIKTY. 

Rachitis appears to 1>« intimately associated with a disturb! 
condition of the normal digestive powers of the child, and is in 
all probability caused by badly balanced or insufficient feeding. 
Findlay, however, traces it to a lack of exercise such as can he 
brought about experimentally by confinement, and his experi- 
ments are certainly very convincing. Hut possibly the lack of 
exercise brings about a digestive disturbance, especially if it is 
accompanied by improper feeding, and undoubtedly .some of ihe 
symptoms, abdominal distension, constipation, offensive 

motions, point to intestinal disturbance. 

This being the esse, it seemed to be possible that a bactcrio* 
logical examination of the stools of children suffering from t he 
malady might show some common bacterial condition, and with 
this idea a fow specimens of dejecta were examined. The samples 
were not so numerous as could have been wished for the end in 
view, but Rachitis is not a common disease in Australia, and a 
greater number could not be obtained. Btill enough was done 
to give an indication of the nature of the bacteria generally 
found. 

The sj>ecimen» of the stools* ware received in sterilised bottles, 
to the wooden corks of which an iron spoon was attached. Upon 
its arrival at the laboratory, the sample was thoroughly mixed 
and a gram of material was rubbed up in a sterile glass mortar 
with 99c,o. of sterile water. One c.c. of this was mixed with 
99 c.c. of sterile water( «* suspension i.). Two c.c* of this suspen- 
sion were mixed with 98 c.c. of sterile water («* suspension ii.). 
Plates of media were prepared, and, after the agar had set, a 
diagonal was drawn across the bottom of the Petri dish with a 
glass pencil. A large loop of stout platinum-iridium wire (internal 
diameter of loop** 4*5 mm., was dipped in suspension i., and 
smeared over half of the plate, ^the loop was then pushed over 

♦ For the specimens of rhachitio stools and for the notes upon the c&sw$ r 
I am Indebted to Dr. Storie Dixson. 
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the diagonal and the second half smeared. Thus a thick and a 
thin seeding were obtained. A second plate was similarly treated 
with suspension ii. The surface moisture was then evaporated 
by exposing the uncovered Petri dishes in the incubator at 37* 
for half-an-hour, after which the plates were covered, inverted 
and allowed to incubate for from 1 to 3 days, the longer time 
being necessary for the growth of the streptococci. 

The media employed were MacConkey’s lactose bile salt 
neutral-red agar, Endo's fuchsiu agar, lactose agar or nutrient 
agar, with the addition of either 0 1 c.c. of normal lactic acid or 
0*5 cc. of 10% sodium carbonate per 10 c.c. nutrient agar, 
nutrient gelatine aud glucose agar for anaerobic cultivation. 

Anaerobic cultivation did not assist in isolating organisms 
other than those which were capable of growing aerobically. 
The anaerobic glucose agar plates favoured a growth of 
streptococci, but these were also favoured by ihe aerobic-acid 
and especially the alkaline media. Bac. eporoyvnes enter itidi* 
was specially sought for, but was never found. Deep tubes of 
glucose-agar incubated anaerobically did not reveal microbes 
other than those obtained aerobically upon plates, and the 
method was rather troublesome on account of the formal ion of 
gas bubble# and au exudation of bouillon. 

The colonies that developed upon the plates wore examined, 
and probable races and species were picked out and stroked 
upon agar and gelatin. The condensed water of the agar 
cultures was examined for the motility of the organisms, aud 
these teata, together with the morphological appearances and 
reaction to the Gram stain, enabled the bacteria to be thinned 
down to a few possible kinds. These were purified by plating 
on gelatin, and presumably pure colonies were picked out aud 
atroked on agar. From those cultures, Lemco-gelatiu with 
various sugars, etc*, litmus-milk, nitrate bouillon, etc., were 
infected. The non-motile organisms were frequently tested for 
motility. 

H is possible, by pursuing certain methods of enrichment, to 
obtain from stools a very varied flora containing perhaps Bac. 
bifidm, or one of the bacteria grouped under the name Mac, 
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ocido/thilus; and although it is not claimed that the analysis of 
the bacterial flora of the stools, as given in this paper, gives a 
true indication of ail the kinds of bacteria present, yet they are 
more representative than the enumeration of a number of 
bacteria originally present in infinitesimal proportions and 
isolated after enrichment in special fluid media. Preliminary 
experiment had shown that the growths on MacOou key's and 
Endo’s agar were very similar to that obtained on nutrient agar 
or gelatin, while the special media enabled a count to be more 
easily made. The comparison between the media will be seen 
under I >.8. (p. 42). 

Another thing that was brought out in some preliminary 
experiments was, that, to have any clear idea of the flora of the 
stools, it would be necessary to count the various colonies upon 
the plates. Tt appeared to be useless to indicate tlm kinds of 
bacteria isolated without at the same time indicating the relative 
proportions in which they occurred. 
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Knees of JGn&erococcm. 


No. 

) ! 

Acid from 



Growth ! 1 

on agar I | 

ami gelatin. . a | \ 
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1 : ! i 4 
a , J ! 3 
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— ! x ! x 
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| X ' — 

♦Str. ii. 

scanty. : x ! x 
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x * x j x ! 

1 X 

— X ! — 

8tr, iii. 

scanty. • v | \ 

j \ 

X 1 x \ 

1 ! 

I ~ 

-- i x • \ 
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- - - . : _ 

1 . 

t 1 _* 


. . . 


X Positive. — Negative reaction. 

The physiological characters of the bacteria which have no 
action upon gelatine, which are negative to the Oram stain, 
which reduce nitrate to nitrite, and which form indolin peptone 
salt solution, differ so gradually from one another that it appears 
probable that they have been derived from a common type or 
ancestor, and have become altered by various conditions of 
environment. It appears to be simplj r a question of research to 
obtain all graduations from an absolutely positive to an abso- 
lutely negative race. It is therefore difficult to fix a race to any 
one name. The absolutely positive races are undoubtedly liar, 
col i communis, but the absence of any one, or even more than 
one positive character, is not sufficient to differentiate the race, 
for the character may be only temporarily lost. Home work 
which is in progress upon the permanency of these race* 
characters shows that this is the case. One of the typical 
characters of a bacterium is its motility, but an absence of 
motility may have been noted in a faulty medium or at a wrong 
time. For example, B 4 was non-motile at first, but after culti- 
vation for some weeks in the laboratory, it became actively 
motile. It therefore appears to be a mistake to include a race 
under the name Hac . colt immobile The regeneration of the 
one character in the case of fi indicates that, under favourable 
circumstances, other negative characters may become positive. 
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For trliia reason, the races in the table have been classified as 
follows — B, to B a , Bac. coli communis; B y to B 1:| , atypical 
coli ; and B 18 to B xt) , indeterminate. 

The streptococci fell into three groups, called Str.i., ii., and iii., 
all probably races of the same organism. No.i. is of the salivary 
type, inasmuch as it ferments produces acid from) sacelm* 
rose but not from maunit. No.ii. is Sir. acidi lactici , which, 
according to Sittler,* is identical with the Enterococcus so 
frequently mentioned by writers upon the flora of infants' stools. 

The following are the analyses of the stools, the numbers of 
bacteria being expressed in percentages. The notes aro by Dr. 
Htorie Dixson (Infants* Hospital) ; — 

A.J., aged 12 weeks. Incipient Rickets. 

MaoCoiikey’fl medium ... B a , 100 

Kndo*M medium B 8 , 20; Sir. i. and ii., 80 

Acid agar ... ... ... B a , 05; Micr, eandidusy 5 

Alkaline agar Utr. ii, 100 

Glucose-agar (anaerobic) ... j 

Acidity of stool ... ... 1 grm. c.o. acid 

Typical bacterium « liar., coli communis. 

Typical streptococcus « 8tr. ii. 

Notiw.— Outpatient, incipient rickets, only came ouce. 11/8/09. 


II. M., aged 1 year and 8 months, Convalescent from acute 
Rickets. 


Mac Con key’s medium 
Kudo's medium 
Acid agar 
Alkaline agar 
Glucose-agar (anaerobic) 
Acidity of stool ... 


J-B,, 100 
| Str. iii, 100 

1 giMt. » 15 c.c. acid (very 
scitl with strong faecal smell) ^ 


"Centrl, far Bakfc. Orig. 47, 10. 
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Typical bacterium ** Bac, colt communis. 

Typical ntreptocoocus ~ Str. iii. 

Ntmw.— Outpatient, came lor treatment on 6/5/09, vory characteristic 
#hi»pe of head, severe vomiting and diarrhoea, motion sent 19/8/09. At 17 
months of age anterior fontanelle was over £ inch wide at widest part. 


L.S., aged 11 months 
MacOonkey'H medium 
Kudo’s medium 
Acid lactose-agar ... 
Alkaline agar 
Glucose-agar (anaerobic 
Acidity of stool 
Typical bacterium * Bac 
Typical streptococcus » £ 


... B„. 100 

... I3 n 30; B, Hf 5; Str. iii., 65 
... B^ 15; Str. iii., 85 

Htr. iii., 100 

1 grm. ss 0 1 c.c. ^ acid 
colt com muni a (immobility) . 
tr* iii* 


Noras —Inpatient, 'admitted 26/7/09, motion sent 19/10/09. Indications 
of rickets only alight. 


V. B., aged 1 year 
Rickets. 

MacConkey’s medium 
Kudo’s medium 
Acid lactose-agar ... 

Alkaline glucose agar 
Acidity of stool 

Typical baoterium^indeterminate. 

Typical streptococcus— Str. i. 

Noras : -Inpatient admitted 23/3/09, motion sent 19/10/09. 
of riokeU only slight. 


and 8 months. Convalescent from slight 


Bj a, 90; B l4< 10 
B 18t 19; B Mi 1; Str. i., 80 
B 14 ’ 20; Str. i., 80 
StrA, 100 

1 grm.nsO'3 c c. ^ acid 


Symptoms 


aged 1 year and 2 months. Convalescent from acute 
Rickets. 


MacConkey’s medium 
Kudo’s medium 
Acid lactose-agar ... 
Alkaline agar 
Glucose agar (anaerobic) 


B 7< 100 

B 7t 88; Str. i, 12 
100 

Str. i., 100 
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Acidity of stool ... ... 1 grm. - 0 4 c.c. acid 

Typical bacterium —atypical coli. 

Typical «treptococcu«=n:St!\ i. 

Notks: — Outpatient, treated 23/3/09, severe rickets, motion sent 

18/8/09, by which time the severe sweats, pallor and diarrhoea, had long dis- 
appeared* Though now 14 months old, was only beginning to out its teeth 
(six appearing almost simultaneously). A brother, 4 years of age, had a 
very characteristic form of head, and the other children of a family of 
six had all died early in life. 


T), 8., aged 9 months. Pronounced Rickets. 


Mae Con key's medium 
Endo’s medium 
Acid lactose-agar ... 
Nutrient agar 
Alkaline lactose agar 
Gl u cose a gar (an aerobic ) 
Acidity of stool ... 
Typical bacterium --indete 


B 7i 70; B 1Wi 30 
B 7 85; B j v 12; liar, vulgaris, 3 
B , y 8fi; B 7i 14 
B t ,, f 28; B y 12; Str. iii., 60 
Sir. ii., 25; Str. iii., 75 
B j y 30; Bac. vulgaris, 5; Str.ii.,(55 
1 grin.— 0*3 c.c. acid 
rm in ate : coli ( immobilis) : : 3 ; 2 


Typical streptococcus-. Str. iii. 


D.8. : three days later. 


MacCon key’s medium 

... b jb . 

100 




Endo’hi medium 

•• I5l3. 

98; 

»ih. 

•) 


Acid lactose-agar ... 

... B 10 , 

00; 

Htr. 

iii 

, 50 

Nutrient agar 

^1», 

94, 

vStr, 

iii., 

6 

Alkaline lactose-agar 


00; 

Str. 

ii., 

50 

Nutrient gelatin ... 

... B in , 

100 





Enriched in glucose* bile salt bouillon (anaerobic) then 
End o’s medium ... ... B l( 50; B jn 50 

Nutrient agar ... ^ ... B, 98; B 5 2 

Acidity of stool ... ... 1 grm.-~*0*4 c.c, t N 0 acid 

Typical bacterium ^indeterminate. 

Typical streptococcus. - Htr. iii. 

Noras Iupatient, admitted 30/8/09, motions sent i/9/09 and 4/9/09. 
Vary characteristically shaped head, motions brown and relaxed, but though 
these rapidly lost their relaxed nature, they remained browner than usual 
in infante. 
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This is the only case where very pronounced rickety was present when 
live motion was sent and the patient only just beginning to be treated. 

All the above infant* had the characteristic head, and though tw>o were 
only mild cases, the other* had been fairly severe. 

The bacterial flora of those stools is varied, hut the relative 
preponderance of line, coli communis in some of the stools, and 
especially in the case of the infant of twelve weeks (A.J.), raised 
the suspicion that a co/t-intoxication may have some influence 
one way or another, either in establishing or accelerating the 
disease. The examination, however, of stools from healthy 
children showed that this was not the cose, as in these, the races 
of the co/e-group were well represented. 

The analyses of the stools of a few healthy children are as 
follows : — 

P. H., aged 15 months. 

MacOonkeys medium ... B*, 95; B l7 ,f> 

Endo’s medium B ;; , 90; B r ,,f>; B 10 , 5 

Acid lactose-agar ... ... B. f 100 

Alkaline lactose-agar ... No growth 

N utrion t agar ... ... B - , 1 00 

Acidity of stool ... ... 1 grin. —neutral 

Typical bacterium— Bac. coli communis (immohilis). 

Typical streptococcus --- none. 

A. T., aged 10 months. 

M&cConk ey’t* medium ... B u * 100 

Endo’s medium ... ... B lt 50; B l0 , 50 

Acid lactose*agar ... ... JB 10 , 63; B 31l 7; Str. ii., 30 

Alkaline lactose-agar ... Htr, ii., 100 

Nutrient agar ... ... B| 0 , 40; St-r. ii., 60 

Acidity ... Neutral 

Typical bacterium— ftac. coli communis. 

Typical Htreptoooccuss=xStr. ii. 

nt at evident that B t was iudistinguinhable from B 10 on MaoConkey’a 
medium and nutrient agar, both of which probably contained a mixture of 
the two raOoe. This mixture ie shown on Endo'a medium. 
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A.W., aged 14 months. 

MaeConkey’s medium 
Endo’s medium 
Acid lactose-agar ... 

Nutrient agar 
Alkaline lactose ag nr ... White saroina, 100 
Acidity Neutral 

Typical bacterium=a typical coli : Bac . eoti communis : : r> : 3 
Typical streptococcus^ none. 

8.B., aged 5 mouths. 

MacConkey’s medium ... 13 n , 98; B 4 , 2 

Endo’s medium ... ... B„, 100 

Acid lactose-agar ... ... B <{ , 98; B 4 , 2 

Alkaline lactose agar ... No growth 

Nutrient agar ... ... B„, 100 

Acidity ... ... ... 1 grm.~-(M c.c ^ acid 

Typical bacterium=Zfac. coli communis (immobilis). 

Typical streptococcus « none. 

The analyses show that the flora of the dejecta of normal 
children ia very much the same as that of the children affected 
with rickets, so far as the bacteria of the cof e-group are concerned. 
But there is a difference in the comparative absence of the 
streptococci. 

These were rather conspicuous in the stools of the cases of 
rickets, growing even on Endo’s medium, and thus in the analyses 
they were prominently brought before one. Such was not the 
case with the normal children, and indeed it is with regard to the 
streptococci that auy difference can be found between the dis- 
eased and the healthy condition. 

According to Tissier,* the Enterococcm % the chief strepto- 
coccus of the rachitic stools, oan withstand an acidity of from 2 
to 2*45, while Bac . coli succumbs when 1 *73 is reached. From this 
we infer that it is capable of producing a relatively greater 


| 100 


* Annates de l’lnetitut Pasteur 19, 199. 
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amount of acid. In the duodenum and upper parts of the 
intestine of normal children the contents are slightly acid and 
contain coecul forms almost to the exclusion of the rod forms. 
Further and further down the tract, the bacilli become more and 
more evident until, in the rectum, the cocci arc comparatively 
rare and the rod forms predominate (Tissier). This is rather 
important., and is in agreement with the bacteriological analyses 
of the healthy stools, in the majority of which no streptococci 
were found. The fact that streptococci aro more in evidence in 
the stools of rachitic children shows that they persist for a 
greater distance down the tract and that they are in relatively 
greater numbers all along the canal. Their greater numbers 
indicate it more acid condition of the intestinal contents, but it 
is difficult to say whether they are the Cause or the effect. Pro- 
bably a vicious cycle has been set up. 

The rod bacteria thrive well upon sugar- free media, such as 
nutrient agar, while the streptococci grow better upon saccharine 
media, and form very scanty growths in media devoid of augur. 
This appears to show that in cases of rickets in which strepto- 
cocci predominate, the sugar derived from the food is in excess, 
and the proteid is deficient in the intestinal contents. This is in 
agreement with the experience of medical practitioners who, in 
treating cases of rickets, prescribe an alteration of the diet, 
increasing the proteids and the fat, and diminishing the carbo- 
hydrates. The effect of the increased proteid would be to 
increase the relative number of the coft-bacteria, while the 
diminution of the carbohydrate would further accentuate the 
difference by decreasing the streptococci. The increased fat 
would supply the necessary energy and heat, and at the same 
time offer a less favourable pabulum for the growtli of the 
streptococci. 

The case in favour of the streptococci being associated with 
the disease is riot, however, absolutely clear. Their occurrence 
ih the convalescent oases may weaken the argument It is true 
that in two of tire stools they were of the salivary type, but the 
third contained Str. ill, which was the typical race in the instance 
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of pronounced rickets. There is also the occurrence of 8tr. ii. in 
one of the normal stools. 

It is probable that, as in all other biological phenomena, we 
must take into account the idiosyncrasy of the individual, some 
being able to tolerate a relative excess of streptococci while 
others cannot. 

On the whole, there is some reason for believing that the 
ocourronee of a preponderance of streptococci in the stools of 
rachitic children is associated with tho disease. 
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WEDNESDAY, APRIL 2Trn, 1910. 


The Ordinary Monthly Meeting of the Society was held in 
the Linnean Hall, Ithaca Rond, Elizabeth Ray, on Wednesday 
evening, April 27th, 1909. 

Mr. C. Hedley, F.L.S., President, in the Chair. 

Mr. A. 8. Lk Soukf, C.M.Z.S., Ac., Zoological Gardens, 
Sydney, and Dr. Rohkrt Hknry Pullkink, Adelaide, S.A., wore 
elected Ordinary Mom hern of the Society. 

In taking farewell of Mr. E. J. Goddard, B.A., B.Se,, on his 
retirement from a Linnean Macleay Fellowship, to till the position 
of Professor of Zoology and Geology at Victoria College, Stellen- 
bosch, South Africa, the President, on the Society’s behalf, 
tendered to Mr. Goddard hearty congratulations on his apjndnt- 
rnent, and all good wishes for his success in Ins new sphere 
of work. As Mr. Goddard hoped to continue and extend his 
work on freshwater Annulates, lie would still be glad to be 
supplied with Australian specimens. 

The President offered the Society's congratulations to Dr. H. 
G. Chapman, to whom the Byrne Prize for 1910, for the encour- 
agement of Research Work in Natural Science, had recently 
been awarded by the University of Melbourne. 

The President made reference to the recent death of Mr. F. W. 
Petterd, of Launceston, a Member of the Society, and also a 
member of the Ohevert Expedition to New Guinea, in 1875. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 20 Vols., 68 Parts or Nos., 33 
Bulletins, 1 Report and 18 Pamphlets, 1 Map, received from 60 
Societies, Ac., and 2 Individuals, were laid upon the table. 
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Mr. OheeJ showed fruits of tomato (Ly coper gicum e*culentntn) f 
infested with the Sleeping Disease (Fumrittm lycoperntci Smcc«), 
found at Penshurst. Oases of this disease were previously found at 
Gosford in December, 1899, by Mr. Froggatfc, and afterwards by 
the late Mr. A. Grant among plants growing in the Botanic 
Gardens, Sydney, in February and April, 1903, Jn Great 
Britain, according to Mr Massee, the disease causes very great 
damage to tomato-crops. 

Mr. Tillyard exhibited a larva of Synthtmi# euutalaata Bunn,, 
(Nkuroptkka : Odonata) which had been without food for three 
months, and had been subjected to gradual drought-conditions 
culminating in three weeks of complete absence of water. The 
insect was still alive and quite healthy. Three others, though 
apparently lifeless wheu first examined, quickly revived when 
dropped into water. This seemed to be the first absolute proof * 
of the ability of any dragonfly larva to stand a complete drought. 

Mr. T. H. Johnston showed a fine specimen of a tomato affected 
by the Irish Blight-fougus ( Phytophlhora infevtans). The exhibit 
was grown in the Sydney district. Though it is well known that 
tomatoes are susoeptible to this potato disease, infected fruits 
are very seldom met with, though tomato-plants may be growing 
aide by side with potatoes which are badly blighted. 

Mr. Fred Turner exhibited, and offered observations on, two 
species Of Chenopodiacece , viz., Ani&acantha divaricate B.Br.,*nd 
Schrol&na bivomiit Liudl.,from the Brewarrina diatrict,New South 
Wales. On one pastoral holding three years ago only afew scattered 
shrubs of the former were to be found; now they were to be seen 
oovering an area of twenty-five thousand (2b t 000) acres to the 
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exclusion of ulmost any other plant. Home few years ago, when 
botauising near BUfiktown, with the late Honorable Dr. James 
Norton, M.L.C., he found two plants of Anisacantha dwaricata 
R.Br,; but there was no doubt that the seeds had been brought 
from the western country in railway trucks that conveyed sheep 
to the Riverstone meat- works. As far as he was aware, that 
was the first time this species had been found growing on the 
eastern side of the Dividing Range. In the interior stockmen 
call the spiny fruits of various species of Anisacantha “ bindy- 
hies,” which are often a terror to those who camp out. Sclera* 
lama bicornta Litidl., had spread very much during recent years 
in some parts of the Brewarrina district. This plant is disliked 
by pastoralists on account of its spiny fruits. Some varieties of 
this species have strong, and very sharp spines more than half 
an inch long. 

Mr. Fletcher asked if any Member could furnish him with 
references to scientific records of the occurrence of fresh water 
eels in the creeks of Norfolk Island, as he had been unable to 
ascertain that ichthyologists hud had the opportunity of examin 
ing specimens from this locality. Nevertheless Lieutenant King, 
who commanded the party which first colonised the island, both 
in his “ Description of Norfolk Island,”* and in his Journal,! 
speaks definitely about them. As the common freshwater eel 
(Anguilla australis Rich.) had been recorded from Lord Howe 
Island (Australian Museum Memoirs No.2, pp.*20 and 72), it was 
worth investigating whether conditions at Norfolk Island had 

*“Tbe island is well supplied with many streams of very fine water, 
many of which are sufficiently large to turn any number of uiUIh. These 
springs are full of very large eels.” [Description of Norfolk Island, by 
Lieut. -Governor King, 10th January, 1791. Historical Records, Vol. i., 
Fart 2, p 429]. 

t “ The island is well supplied with many streams of very fine water, 
eome of which are sufficiently large to run any number of mills : it is pro- 
bable that most of these rivulets originate from springs near Mount Pitt. 

« ' » . AH these streams abound with very fine eels.” [Lieut. King's. 

Journal, in Hunter's Historical Journal, 1793, p.3S9j. 

4 
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altered, resulting in the disappearance of the eels, or whether 
they were still to he met with. * 

The Secretary intimated that, at the next Meeting, he proposed 
to initiate discussion upon the application of Jordan's Law, or 
the Law of Geminate Species, to the case of the Australian fauna 
and flora- “Given any species, in any region, the nearest related 
species is not to be found in the same region nor in a remote 
legion, but in a neighbouring district separated from the first 
by a barrier of some sort or at least, by a belt of country, the 
breadth of which gives the effect of a barrier.” Members were 
asked to furnish examples of geminate species, and to throw light 
upon the character of the harriers which prevail. 
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CO XT KT BUTTON TO A KNOWLKDCK OF AFKTKA 
LI AN IJ1RUDIXEA . Paktv Lbkci«-Mrt*mkkism. 

Jiv K. J. Coddahu, B.A., B.Nc., Livnkan M acleay Fbliow i>F 
TIIK SociKTV IN ZoDMMJV. 

(Plato iii.) 

The subject of u Metamerism in the Hirudinea” has for a long 
time attracted the attention of workers on the group. It has 
long been known that the annuli which appear on the surface of 
the leech Ho not represent, true segments or metameres, but that 
in each genus more or loss typically a certain number represent 
conjointly the limits of a somite. The number of annuli thus 
entering into the constitution of a somite is, as a rule, constant 
fundamentally in each genus, although in connection with the 
extension of the somite variations may take place in the various 
species of a genus. This, however, happens in but few genera in 
comparison with the number in which the number of anuiili 
entering into the formation of the “ unabbreviated ” somites is 
constant, and characteristic of the genus. At either extremity 
-of the body are found ‘‘abbreviated ” .somites, that is, segments 
which do not comprise the full number of annuli as found enter- 
ing into the formation of the complete somite which is present, 
in the middle region of the body. These “ abbreviated ” somites, 
when their exact limits have been carefully mapped out, throw 
much light on the mode of formation and order of origin of the 
annuli, as we pass from, the hypothetical primitive and uni- 
-annulate couditi >n of the somite. For our present day concep- 
tion of the limit of the somite we are indebted mainly to Castle 
jand Moore. 
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From a study of t lie nervous system it is evident that 34 
somites are represented potentially in I ho body of all members of 
the Hirudinea , the unto her of these visible on external examina- 
tion of the leech being always much lens. In the ventral 
nerve-chain lie 21 <1 inti net, normal, ganglionic masses, and in 
addition at either extremity lies a much swollen ganglionic mass. 
These latter terminal aggregations of the ventral chain represent 
the fused ganglia of 13 somites, of which those represented in 
the anterior terminal mass are represented externally as “abbre- 
viated” somites at the anterior extremity of the hotly. The 
somites denoted by the capsules of the posterior terminal gangli- 
onic mass are not represented externally on the body as segments. 
From this we can conclude that the missing somites of the 
posterior extremity are represented in all the various groups of 
the JTirndinm by the posterior sucker; and, furthermore, that in 
the IchthyobdeUida* a number of the anterior somites art* repre- 
sented in the “capula,” Tn support of this it may be stated 
that the posterior sucker often shows a faint annulatiou, and the- 
same is often to be noted in connection with the capula of the 
IchthyobdeMidtv , . Again, it is only by this means that we can 
make the position of the genital apertures in the IehthyobdelUdw 
coincide within somite-limits with that found in the Gtosni- 
phoniidw , GnathobdeMidfn , and llfirpobdellidte, inasmuch as the 
genital apertures in the / cluhyabdcllidw are more anteriorly 
situated, if one reckons from the first visible annulus behind the 
capula. 

If we are to regard the Hirudinea as having been descended 
from an Oligochaetan stock, we must regard the ancestral form 
as a uniannulate worm whose body consisted of 34 distinct 
somites. More will be said in reference to this after the descrip- 
tion of the Homitie constitution of a number of forms which l 
have had the opportunity of examining. 

In a study of various genera in which the number of annuli 
entering into the constitution of a typical somite is different, one 
has some opportunity of deciding definitely the order of origin of 
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the annuli, ami the significance of the same an hearing on the 
generic importance of that annulution, In my studies in this 
connection 1 have assumed the uniannulate condition as being 
the primitive one, and in this subject for consideration the 
question is raised as to which anuulua of the somite represents 
potentially that hypothetical primitive ring. 

In many leeches there occur, on special annuli, certain sensory 
papilla? which are more important and prominent than any others 
which may be developed on the remaining annuli, and these 
papilla? serve as an indication of the somite-arrangement and 
constitution. Among other externals which are of the same 
assistance may be mentioned the nephridiopores, whose position 
relative to that of the main sensory papilla* is constant Jt was 
only natural that these two structures should have l>een taken by 
earlier workers as external signs of the metamerism, as it was 
read dy corroborated by a study of the central nervous system ; and 
it can be readily understood that Whitman should have assumed 
•that the annulus bearing the sensory papilla? represented the first 
ring of a somite (this annulus carrying also the nerve ganglia), 
and that the nephridial aperture lay in the last annulus of the 
somite. Whitman’s idea in this connection was upheld until 
Castle, in 1900, came to the conclusion, from a detailed study of 
•the nervous system, that the limits of a somite were to be recog- 
nised from a knowledge of the neuromerism, and from a study of 
this lie come to the conclusion that the sensory annulus repre- 
sented in general not the first but the middle or potentially 
middle annulus of the somite. He has further worked out the 
order of abbreviation, etc*., at either end of the body, pointing 
out that the sensory ring was the most stable of the component 
annuli of the somite, and that the other annuli were in the first 
place derived from this sensory annulus by divisions of it 
anteriorly and posteriorly. 

Castle’s conclusions have, in the main, been supported very 
strongly by Livanow’s excellent detailed work on the nervous 
System, 
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In view of the result* obtained by these workers, the opinion 
of present day students must lie that the sensory annulus denotes 
the middle or potentially middle aiinuluN of the somite. 

1 have had occasion, in mapping out the somitic constitution 
of various Australasian represent a tives of the group, to te^t 
Whitman's and Castle’s methods of determining somite-limits, 
and the conclusions are interesting in that they allow that con 
siderable variation takes place in various genera regarding tlm 
manner of origin of the annuli; and that, while Castle's conclu- 
sions aro found to he correct in the greater number, in other 
forms there is h great divergence from the conditions which 
obtain in the former. From a study of these, the importance of 
the somitic constitution as a generic character Inis been found to 
depend on the manner of the origin of the annuli. 

Li omobdefla australis. — This leech, for all practical purposes 
as far as this discussion is concerned, may he considered as 
belonging to the genus Ilirudo , inasmuch as it has the same 
number of annuli, same pen tan nu lute somite, )>osition for the eyes 
and genital apertures, same number and position of uephridio- 
pores, and the general anatomy is very closely related. Con- 
sequently, we can safely conclude that it has the same somitic 
constitution throughout as in those forms which would fall within 
the limits of the genus Ilirudo iu its more narrowed Meuse. In 
this way we can derive assistance in the study of the metamerism 
of Litnnobdella australis, inasmuch as we find metrunerio sense- 
papilla; very well developer! in such forms as Ilirudo medicinal is, 
and one can most legitimately use the position of these structures, 
as if they were present in L. australis itself. What is now to he 
stated in connection with the metamerism of L. australis applies 
equally well to all species of the Jlirndhiea which would f41 
within the limits of the diagnostic characters of Ilirudo in ifs< 
wider sense; that is, all species which possess 102 annuli, and 
have the eyes situated ou annuli I, 2, 3, S, and 8, and the genital 
apertures situated in annuli 30, 85, and 36 respectively. 
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According to Whitman's scheme and Castle’s scheme respec- 
tively, we find the metamerism of the anterior extremity to be as 
follows : — 


Somite. 

Aunuli( Whitman). 

Annuli(Castlo). 

i. 

1 

1 

ii. 

2 

2 

iii. 

3, 4 

3, 4 

iv. 

5. e, 7 

5, 6 

V. 

8, 9, 10 

7, 8, 9 

vi. 

11, 12, 18 

10, 11, 12 

vii. 

14, 15, 16, 17, 18 

13, 14, 15, 16 

viii. 

19, 20, 21, 22, 23 

!7, 18, 19, 20, 21 


Jt is now regarded by most workers on the group that the 
somite consisting of a few annuli is more primitive than that 
which is multiannulatc, and with this view 1 am in accord. This 
view is then, in effect, that annulation of the segment i» a 
secondary character. Consequently when we find two annuli 
intimately fused we must, regard this state of affairs as the result 
of an incomplete differentiation and not of abbreviation. 

Now we find in L. auHtralin that annuli f), 0, and 7,8 are well 
differentiated from each other respectively on the dorsal side, but 
they are fused ventrally. This shows clearly that 5 and 6 belong 
to one and the same somite, 7 and 8 to another somite. This 
being so, it must then be concluded that the sense- papilla® repre- 
sented by the eyes situated on annulus 8 do not lie on the first 
annulus of the somite. If Whitman's scheme applied in this 
case, then we should have the alwurdity of an annulus in one 
somite originating from that in another somite. In the table 
given above, I consider the annuli as distributed according to 
Castle’s scheme to be the correct one. On the assumption that, 
at the extremities, we find the somite developing through the 
game stages through which the pentannulate somite passed, and 
that no 44 fusion ” has taken place at all, we find that somite iv. 
consists of two annuli of which the first, is sensory; tho second 
annulus has arisen posterior to this annulus, but, inasmuch as it 



56 


AUSTRALIAN HI RUDIN ISA, Y., 


is still fused with it ventrally, the differentiation is not yet com- 
plete. In somite v., we find there are three annuli, the middle 
one of which is the sensory annulus; the posterior ring of the 
somite is quite distinct dorsal ly ami ventrally from the sensory 
ring, but the anterior annulus is still fused ventrally with, or 
rather not yet differentiated from, the sensory ring. Passing 
now to somite vi., we find the segment consisting still of three 
annuli, all distinct from each other. In somite vib, there are four 
annuli, the sensory ring being placed second; and in somite viii., 
we find the first complete number of annuli. 

From these facts it will he seen that we have a complete series 
showing the development from the uniannulate somite of the 
extremity of the body to that which is pentannulate; and iu L. 
australis we get clearly the order of development of the annuli 
in the somite, a fact which is most important in connection with 
the condition of the complete somite. It will be seen, from the 
facts stated above, that the sensory annulus gives rise by division 
to another annulus posteriorly, later another anteriorly; then a 
fourth develops at the posterior extremity of the somite, and 
finally a fifth annulus at the anterior extremity. This is exactly 
in keeping with the ideas of Whitman, Bristol, and Castle in 
this direction. 

Orobdella. — This Japanese genus is represented by three species 
of which 0. Whitmans is tetrannulate, 0 . ljimai has six, and 0 , 
octonaria has eight annuli entering into the formation of the 
“unabbreviated ” somite. We may reasonably regard 0. Whit- 
mani as exhibiting the most primitive condition as regards the 
constitution of the somite for the genus. As it has been shown, 
in the case of Philmmau , Pontohhlla y and Ozobranchus , that the 
sensory annulus represents the third ring of the adult tetrawiu- 
late somite, we may, with every reason, conolude that the same 
holds in 0. Whitmans This means that in this species the 
ganglion of the ventral chain iu the middle region of the body is 
found in the third annulus of the somite, and the nephridiojmree 
on the posterior margin of the second annulus. 
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Considering now the three species of Orobddla from this stand- 
point, and examining the genital region, we find that the male 
genital pore in the species is situated in reference to the sensory 
annulus as follows : — 

0. Whitmani in 2nd annulus anterior to ganglion. 

0. Jjimai in 3rd „ „ „ 

O. o<'t< maria in 4th „ „ „ 

The uephridiopores are situated in 0 . Whitmani and 0. Jjimai 
*>n the posterior margin of the annuluB preceding that in which 
the ganglion lies. In the case of 0. octonaria the ganglia lie in 
two annuli, and the nephridiopores ou the posterior margin of 
the annulus preceding the more anterior of these two axmuli, so 
that we may conclude that the same two annuli represent the 
sensory annulus of 0. Whitmani and 0 . Jjimai , and further that 
the uephridiopores occupy the same relative position as in the 
latter two species. Again, from the fact that the ganglion is so 
situated in 0 . octonaria , we may conclude from comparison with 
the other two specieH that the sensory annulus remained quite 
stable as regards somite-extension or increased annulation in the 
passage of the somite from the tetrannulate condition of 0. 
Whitmani to that exemplified in 0. Jjimai with its somite com- 
posed of six annuli. Later, however, in the passage to the con- 
dition of the somite composed of eight annuli this sensory annulus 
underwent division as shown in the manner above described in 
0. octonaria . In the diagram shown in illustration of this I 
have attempted to map out the order of origin of the annuli. 
Somite-extension more readily affects the extreme annuli of the 
aoroite, and we find that the anterior and posterior annuli of the 
tetrannulate somite have divided to give rise to the somite of six 
-annuli. One may prove this by stating that, in the Hirmlinea 
in general, the terminal annuli are more prone to divide; that, 
further, the sensory annulus, for reasons given above, appears 
not to have been concerned in this stage; that the genital aper- 
ture lies in the third annulus in front of the ganglion in O. 
Jjimai instead of being found in the second annulus reckoned in 
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the Maine way in 0. Whitman *, thus proving that another annul us 
has been added in front of the sensory annulus, and this could 
have taken place only by ‘division of annulus 1, and not of 
annulus 2; that another annulus has been added Mt the posterior 
region, and only annulus 4 could have been concerned in this. 
In considering the passage now from the somite of six annuli to 
that of eight annuli we find, as shown above, that the sensory 
annulus has divided, and that no further annulus has been added 
posteriorly. The only point to consider now is whether la, lb, 
or 2 has divided to give rise to the extra annulus anterior to the 
ganglion. As the sensory ring is usually so stable, but has been 
proved to divide in this esse, it would seem very probable that a 
division has taken place in 2 also. The older of appearance of 
these annuli would then appear to be as shown in the diagrams 
illustrating the constitution of these species. (Plate iii.,figs. 1A, 
IB, 10.) 

Pontobddla macrothela Sehmarda. — The specimen of this 
species which I had the opportunity of examining, offered special 
interest for the study of the somite in that genus, inasmuch as 
the limits of the somite are very clearly shown on external 
examination without entailing any reference to papillae, etc. 
In this species the somite is triannulate, and the annuli oon- 
stituting the somite consist of one very wide, and two equally 
small. The annuli are found to be arranged so that the large 
ring is very intimately bound up with a small one anterior to it, 
and another posteriorly situs ted. The line of division between 
any two small aunuli is denoted by a very strongly marked 
groove so clearly that., on a very casual glance, one could easily 
determine the limits of a somite without reference to papillae 
The annuli are all provided with prominences, but, in the case of 
the large annuli, the arrangement and importance of develop- 
ment are quite different. It is this Urge annulus which corres* 
ponds to the large papuliferous annuli of other species of Pon/ofc- 
thUa, such as P. auntralimsis and P. murimta . The only abbre- 
viated somites to be noted occur towards the posterior extremity, 
and here it is found that a hiamiulate somite k represented by * 
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large anterior annulus (sensory), and a small posterior annulus, 
This constitution for a biannulate somite is by far the commoner 
in all members of the Hirudima . 

In some cases the somite of PontobfMta consists of four annuli, 
and then, says Castle, “Apparently, however, it is at the anterior 
end, for in these animals which T i^ave had an opportunity to 
examine, the new ring appears to he united more closely with 
the ring which precedes than with that Which follows a sensory 
ring. Moreover the ring which precedes the sensory ring is 
usually not so broad as the one which follows it. This is an 
indication that it is the former rather than the latter which has 
undergone division.” I have not yet had the opportunity of 
examining a species of Pontohtfalhi in which the somite consists 
of four annuli, but Castle’s observations show vary clearly that, 
in such forms the third annulus is the sensory ring. 

Ozobranchu* branchiatn*. —Lately l have had the opportunity 
of examining specimens of this form, and, inasmuch hh the species 
has not been noticed and examined in detail since Menzies 
described it in 1791, the metamerism of such a species, since the 
nature of the leech-body morphologically has been \ariously 
interpreted since that time, should offer some little interest. 

In the M neck " ’-region of the young individual eight distinct- 
somites cau he made out, and, judging from the intimacy of the 
connection of the aimuii, the limits of a somite are clearly marked 
off. Each somite Consists of an anterior annulus which is twice 
the size of a posterior small annulus, Tu most instances, alno, 
but particularly in the posterior region of the “ neck,” there is a 
more than faint indication of division in the large anterior 
annulus, so that the somite is foreshadowed in its triannulate 
condition, This fact shows that the large anterior annulus 
represents within itself potentially the original primitive annul uh 

the umonnulato somite; further, that the posterior annulus of 
the somite is formed and definitely differentiated before traces of 
the anterior ahnulus can be made out; and, agnin, the middle 
atmulus pf the triangulate somite represents the primitive ring. 
Thm is in keeping with what is to be observed in most cases in 
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regard to the order of development of annuli towards the eonati- 
tut ion of a triaimulate somite, namely, that the annuli are 
developed alternately posteriorly and anteriorly to the sensory 
annulus. The anterior extremity, or u head,” although not 
forming a distinct “ capula ” h» in other Ichthyobdellids, 
represents a number of fused annuli or somites whose lines of 
division are not shown externally on the body-surface, beyond 
that the margin of the “ head 99 U furrowed as far as the mid line. 

In my original description of this genus 1 
pointed out that the somite was triaunulate, and that the limits 
of the somites were denoted in the anterior part of the body by 
the preseuce of distinct papillie, and in the remaining body- 
portion by the outline of the body which was divided into 
segmental regions, consisting of three annuli, by well marked 
sulci. Those areas I still consider to represent distinct somitic 
•divisions. Passing forwards from xii., which is the first of the 
somites thus marked off, we find xi. triannulate and carrying 
papillae on the first and not on the second or middle annul us* 
This distribution of the papilla* then agrees with Whitman’s plan* 
and not with that of Castle. 

Addendum to original description. — T originally pi seed >SWt- 
Jageneto among the 0 lowiphoni ida\ but, judging from the position 
of the genital aperture, it should find its place among the laktky- 
uMdlidtt. The nature of the anterior extremity, however, is 
distinctly intermediate between that found in the /chthyf+bdeMidw 
and (rkmvphoniida % there being no capula developed as in the 
former of these two groups. 

Philemon pungent , — In examining some killed specimens of 
tins species, my attention was attracted to a regular separation of 
groups of annuli on the ventral surface, and, strangely enough, 
these groups consisted of four annuli. The leech is readily seen 
be tetr»nnul*te from the distribution of the papilla*. The 
furrows or gaps which occurred on the ventral surface, dividing 
off groups of four annuli, seem, then, to mark Off the somite- 
limits, inasmuch as the number of annuli composing the groups 
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whs the same as that entering into the Semitic constitution, and 
their presence seemed to donote a more intimate connection of the 
annuli composing each group, with ouch other than with the 
annuli of another group. 

On this reasonable assumption it was found that the sensory 
annulus was denoted by the third annulus of the somite. It 1ms 
been definitely proved that the sensory annulus occupies the 
same position among two of the other three tetrannulate forms — 
Pontobdella and Ozobranchu s branchiatm — ho that we can safely 
conclude that the somite-limits are thus definitely shown by the 
assistance given by the furrows mentioned above, and that the 
sensory annulus is the third ring of the adult somite. 

Reasons will be advauced later to show that all the tot, ran nubile 
leeches are similarly constituted in this respect, 

G*ob<faUa trialriata . — In examining a single specimen of this 
newly proposed species, gaps somewhat similar to tiios^ observed in 
the case of PAilmmott punyens were noted, and these are evidently 
due to a buckling of the body as the resultant of the effect of 
the killing fluid. These 1 proved, in the case of Philemon, to 
mark off the somite-limits, so that I have reasonably concluded 
that the same holds in this case. Geobdella is a pentamiulate 
genus. In the two Australian species there are well developed 
pap ilkc, bat I was unable to detect any such structures in 
the killed specimen of G. trtitriata. However, inasmuch as the 
eyes have the same disposition, and the number of annuli is the 
same in all species, I have legitimately made use of the disposition 
of the papUlte as denoted in the other species, in mapping out the 
position of the sensory annulus in G> tristriata, fn the manner 
denoted above, the greater part of the body is divided up 
Into groups consisting of five annuli; and, by taking into account 
the position of the |*apijl«e in the other species and the position of 
any of the above-mentioned gaps, I found that the sensory annulus 
was denoted. by the first annulus of the pentamiulate somite. 

It is interesting tonofce that in phUamon and Geobdetla, which 
anatomically a^e closely allied, the somite-limits were denoted in 
the peeuliarmanner indicated above. The fact that this occurs 
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in both, would seem to lend additional weight to the argument 
that the gaps do signify the dividing lines of t»he somites. 

It is interesting to note that two of our Australian genera, 
Semilayenela and Geobdella, which arc thus unique among the 
fttrudinrn, ss far as we know at present, in that the somite- 
extension lias affected only the posterior region of the somite, thus 
leaving the sensory ring at the anterior extremity of the somite, 
have also other unique characters which are of some note. As 
■mentioned previously, Semilagn until resembles in msny respects 
the G lotsiphoni id ft, and again the l<hthyohJMid<r. It is n 
Rhynchobdellid leech, but doos not find its place definitely 
in either of the two divisions of that group. Again, Geobdella i» 
unique in that it possesses only two jaws and lias the genital 
apertures separated by seven ami a half rings although the somite 
is pentannulate. This latter peculiar character of Geob/M/a may 
be due in some measure to the unique manner in which the 
annuli have been generated in connection with soinite-ex tension. 

Another noteworthy feature about S»mUngenetn is that there 
has been an absorption of somites at the anterior extremity, 
analogous to the fusion of the anterior somites to form the capula 
of the Ichtkyobdelliilfii; and further, inasmuoh as this absorption, 
judging from the position of the genital apertures, could only 
have affected a few somites, there must have been a greet 
absorption of somites at the posterior extremity, since the number 
of somites represented externally is so very small in comparison 
with other leeches. 

$mnilng«netn like Ozobranchm may yet have to be regarded as 
a type of a new family intermediate between the Ichlhyobdeltidai 
and the GtoMiyhoniidai. 

Gonclunon *. — We must regard the Hirudima as having been 
descended from an Oligochaetan-like worm which was uniannulate, 
and -whose body consisted of 34 distinct somites. This represented 
the condition of the primitive ancestor of the group, as it left the 
main stem of the phylogenetic tree of the Anituiata. Special 
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structures, such an the anterior and posterior suckers were 
developed, and in the generation of these were concerned the 
segments at the anterior anti posterior extremities. In this con- 
nection took place the fusion of the ganglia of the originally 
distinct segments at these extremities. The traces of annutation 
sometimes visible on the posterior suckers of members of the 
I/irudinea in general, and sometimes on the capula of the 
Jchthyobdellida s, support this view. Later came the necessity for 
the extension pf the somite in order to enable of an extension of 
the body, and this represents the direct reason behind tin* 
an nutation of the leech-body, inasmuch ns, apparently, the somite 
was incapable of giving rise to another distinct somite, or in 
other words there has been no increase in the number of ganglia, 
although the nervous system has given rise to special branches 
for the innervation of the newly acquired annuli which are ho 
supplied quite separately from the original primitive sensory 
annulus, which represented, in fact, a sensory unit. This extension 
of the somite has been concerned chiefly in connection with the 
greater part of the body which may be termed more or less 
“central/ 1 We find the intermediate stages in the passage from 
the umaimulata to the mulfchinnulate stage represented in proper 
serial order, passing from either extremity to that portion of the 
body in which the complete annulstion characteristic of the genus 
is found. In these intermediate somites we find the key to the 
order of development of the annuli, and this order, although very 
different in each of many genera, is constant in the species of 
any one genus. It may not be out of place to remark here, that 
we find in such forms as Hranchiobdf.Ua and Jtdnftodriln # a 
representative very closely allied to the hypothetical primitive 
ancestor of the Hirudin* a at the time of its leaving the main stem, 
or very soon after. These organisms, although certainly not 
members of the llirmiinfa^ may represent in themselves, and 
probably do, examples of homopl&sy, in that they have developed 
auckers; still they serve at the same time as examples of what 
lias been skid above. 
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1‘awfiug on from the uniannulate condition, we meet with 
Microbdtlla which in biannulate in the adult state of the suuite. 
In this case the second annulus has been added posterior to the 
sensory annulus. By the addition of another armulus anterior 
to these, we meet with the normal!}' developed triamiulate adult 
somite which is so prevalent among the members of the 
Jthynchobdellidw. 

Me$obddla t a distinctly ArhyncliobdelUd leech, represents 
the only member of that group, in which the somite retains its 
simple triannulate nature. 

In some cases, however, we find that the third annulus 
developed is posterior to the second; in other words, that the 
sensory annulus represents the first annulus of the somite; 
examples of this are found in only a few genera such as 
Semilagmeta and Geobdel/a . Such might well be expected as a 
variation even in the development of the “fundamental ” tri- 
annulate somite, inasmuch as we find considerable variation in 
the order of development of the extra annuli in the evolution of 
the multiannulafce somite. As far as I know, there is not one 
known instance among the Ilirudiiuta in which the second annulus* 
of a somite is developed anterior to the sensory annulus. After 
this annulus has been developed, it would seem then that two 
lines allowing for variation are opened up. In the majority of 
cases we find the third annulus developed anteriorly, but in 
some posterior to the second annulus. In the latter case, such as 
in Semilagmeta and Geohdetla, we find the sensory annulus- 
represented by the first ring of the triannulate somite. The 
stimulus given to the exclusive division of the posterior annulus 
of the somite results in the formation, in GeobcUUa^ of a 
pentannulate somite, the most anterior annulus of which is the 
sensory ring, and is to be regarded as representing potentially the 
primitive annulus of the somite. 

In the following table is given a list, as complete as possible, 
of the more important of the known genera of the iftrurfinso, and 
idicating the annulation of the various genera of the Iohthyol* 
dcllidiz, Glwiphoniidce, Herpobddlida> and GncUhobddlidm. 
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Order Bhynchobj>kllip;e. 


Suborder Ichthyobpjcllip.*;. Suborder Glossipboniid.*:. 


Genus. 

Annuli 
in Somite. 

Genus. 

Annuli In 
Somite. 

Branchdlion 

3 

Glonniphonia 

a 

ChobranchitM 

Pcrfdobdtlla 

j 8 

1 rarely 4 

3 or 4 

Helobdelia 

IiterntnUria 

.... 3 

t 3 dorsal. 

’ \ 5 ventral. 

Oyglobranchu * .... 
7*rachylol>ddla ... 

7 

Plarobdella 

3 

3, 6 

JJemicleptiH 

3 

CaUobdell* 

6 

Microbddla 

2 

(pMciro/a 

IS, 14 



Bnmilngeneta — 

3 




Order Arhynohoudkllid^e. 


Suborder Hkrfobdbllid^. 8uborder Ghathobdrixida;. 


Genus. 

Annuli 
in Somite. 

Genua. 

i 

He.rpobdtlla 

5 

Hirtido 

Pina 

. M 5 | 

TAmnobdrlla 

Tmctuia 

. 6,7,8,11 

Hirudobflella 

Dintia. 

5 

Macrobdrtla 

OrobdeUa 

4. 6, 8 

PhUaumn 

Geobrlelta.. 

H miwulto** 

MtnoM&Ua 

XerobcUll a. 

Cylicobdella 

Lumbrirobddia 

Lirnnati* 

Hatmopift 


Annuli 
in 8omite. 


5 

n 

5 

5 

4 

5 
A 
3 
5 


5 

5 


In only lour genera of the Hirudima is the complete somite 
known to consist of four annuli. In this category fall species of 
Pontobd$Ua^ Ozobranchus Margot, Orobdella Whitman^ and 
Phi^mum pungent. In all these forms^it appears that the 
sensory annulus is represented by the third ring. This fact is of 
some special intent in the study of the order of development of 
the annuli from the uniannulate to the multiannulate condition 
of the somite, ©specially as it bears directly on the question of 
-5 ■ ■ ' - 




AUSTRALIAN HIBUDINSA, V M 

generic difference* as re»arde *• “^ordlr onhe^e^ 
various leeches. It would seem that the order • * that 

of the annuli in furthermore that 

in such a pentannulate form as iltruao, » *™ nn „Ute 

tbi. i. v.r, |K»ibly the «"■“» *h“ l.miM rii., of 

the Utter which represents the sensory n " g ' d j 

-r ^.rzLt r-rrr 

Sat the order of appearance of the various annuli of the som 

is as follows :— * 

. v .12 9 

Annuli 

Order of development ... e o 

A . has been clearly shown in the case of species of Ponlobddla, 
and Osobranchus br«nehi*iu*, the fourth annulus of the i som«e » 
Presented by the anterior annulus of the tetrawmlnte somite. 
3KSV Appearance of the various annuli would then be aa 

follows : 


6 

a 


Annuli 
Order of development 


1 

a 


4 

b 


Utw — 

InMmuchas this hold, in the esse of all the Hirudin** in which 
the ^“ t somite is tetrannulate, and the former order m the 
^ros^ntannulate forma.it -ms reasonable ^ ^nelude 
Tt TlTeffimt of this variation is reflected in the natu* of the 
^It^tT In connection with this question I might m«*tH» 
T“ ^nmenteri* we And the somite, triannulate dorsally but 
pentannulate ventrally. This conditien evidently obtains m a 



by K. 3 . GODDABD. 


6T 


. inh m . T be deemed as mature, irrespective of detaila 

#pe0im r.:i From this we conclude that, in th * 

„ regard, age. Fro ^ ^ pe D unnuUte condition, and 

«omite has n0t y , reached bv a division, evidently 

- — - * ta 

would then be : ,5 

1 2 * b a 

Thi. order show, then intermediate 

in Huoh penfcannulate . , . forms and such forms 

ehows any trace of the pe Ar kync!u>bdMidm we find* 

£p=s^i =Sf«fe^ 

«*■ •* ^ £ £— « *■» *>»"• “ >» 

Summary. —From fact • region of the sensory 

““t"* ?r^ “ „ 1T«. .!» -S. 

in Semilaj'ntt* and fart that the division i. 

the anterior similarly affeete . , . some form* i. 
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majority of forms, however, as stated above, the anterior portion 
of the somite is affected after the addition of the first posterior 
annulus. Later divisions typically affect both extremities, or in 
some cases may be restricted, at least for a time, to the anterior 
extremity. Examples of the latter are to be found in those leeches 
in which the adult somite is tetrannulate. After the formation 
of terminal non-sensory annuli the sensory annulus is, as a rule* 
not affected, but sometimes is as a result of the inability of the 
terminal annuli to undergo further division. 

In discussing the question of metamerism I have attempted to 
explain the nature of annulation in all the forms as the result of an . 
.action of extension. There is no scientific support behind the 
flat denial that w abbreviation ” or fusion takes place. However, 
if such a process does occur, it is quite secondary in importance 
and by no means frequent in occurrence. 


EXPLANATION OF PLATE III. 

Figs. 1 A, IB, 1C, — Diagrams showing the arrangement of the annuli in the 
genital somite of OrolxltUa Whitrtoatii, 0. Jjimai and O. octonaria 
respectively, according to the scheme laid down in the text. 

Flgs.2A, 2B, 20, ^-Diagrams of the same, showing the annuli of the genital 
segments arranged according to Whitman’s scheme. 

Figa.3A t 3B, 3C, —Diagrams showing the arrangement of the annuli in 
<3tobddla, Philemon, and Pmtobddla mocrotheUi respectively. 
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CONTRIBUTION TO A KNOWLKDOE OF AUSTRA- 
L1 A N IU Hr DINK A . Part v». 

Tiik DisTHimmoN ofthk Hhwihs ba* with Special Reference 
to Australian Forms, and Remarks on their Affinities, 

TOGETHER WITH REFLECTIONS ON ZOOGKOGRAPH Y. 

By K. J, OloDDAHU, 15. A., I5.Sc., Linnean Maclkay Fellow of 
the Society in Zoology. 

Of the Australian forms enumerated in a list of species which 
f have made, at least live genera are characteristic of Australasia 
(in its ordinary geographical sense). Of these, three are aquatic 
genera — #S 'emilayenefa, DinHa % and Hi rit.<lobdidla ; the remaining 
two genera, Geobdnllti and Phihmium* are land forms. From this 
it will he seen that we have characteristic generic representatives 
of the T<'hthyohd*>Ui<l(r (if Semilayenetn must be allotted a position 
under the present classification), Herpohdellidm and Gviathob- 
iieXlidte Some little interest attaches to Ozuhranchun branchiatua 
from a distributional standpoint, in that the only other known 
species of the genus is that noted by Apathy in the Mediterra- 
nean Sea. In connection with this, L have previously stated 
that this genus is evidently always associated, under parasitical 
conditions, with members of the Chelonia, in contradistinction to 
the con tine merit of species of BranohelHon to the Pisces. Chelone 
my dan, the host of Ozobranchux branchiatw y is distributed over 
the Pacific, Indian, mid Atlantic Oceans, so that, in all possi- 
bility, this member of the Hiruditiea has a very wide distribution, 
Oka, in 1895, described a species from Japan which he doubtfully 
referred to 0 . Mondeei, and this, no doubt, is meant for 0. bran - 
chiatu#> Unfortunately I have not had the opportunity of 
reading Oka's original paper, and have gleaned my information 
from a reference made by Moore* 
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Branchrllion, which is represented by at least three defiulte 
species in Australian waters, is a universally distributed genus, 
being noted from the Atlantic, Pacific, and Indian Oceans. 
PontcMclla is likewise a cosmopolitan form, and is represented 
by at least one definite characteristic Australian species, 1‘onlob- 
della amtralir.nnis. P. mucrothnlr* was originally found by 
Schmarda in Jamaica, and Blanchard has noted the same species 
from Sumatra; so that the presence of this species in Australian 
waters would seem to indicate that it is universally distributed. 
SemUngemta, represented, up to the present time, by a single 
species known from no other part of the world, is interesting in 
that it is apparently intermediate between the Ichthyobdellid 
and Glossiplionid forms, as noted previously. No characteristic 
representative genus of the GUmiphrmikiat is to he noted in Aus- 
tralasia. Three genera, Ghmmphonia, PlncobdrJln, and Miorvh- 
della have been found, the former in Australia and Tasmania, 
the latter two in New Zealand. The occurrence of Mierobdella 
in the latter place is interesting, in that, it was discovered almost 
exactly at the same time as Moore discovered and described the 
type-species, M. biannulata, from Carolina, U.S.A. As I have 
previously pointed out, no terrestrial member of the Rhyur.hob- 
dellidm has ever been noted in any part of the world, and, in 
view of this, the occurrence of these freshwater forms in Austra- 
lasia, in contradistinction to the limited distribution of the 
terrestrial members of the Hirudinea, serves os excellent corro- 
borative evidence of the cosmopolitan distribution of freshwater 
forms of life, wbioh is due, no doubt, 10 a great extent to the 
means of transmigration offered by birds, etc. 

Among the Herpobdellidte, we find in Australia the cosmo- 
politan genus Herpobdella, and a genus, Diueta, confined, so far 
as is known, to Australia. The latter form, however, as has been 
noted previously, is very closely allied to the former, and, again, 
both these genera are freshwater forms. 

The Gnathobdellid representatives fall into two groups, vis,, 
aqaatie and terrestrial. Among the former are comprised repre- 
sentatives of three genera— HmnobdeUa, Hirudobdetla, and 
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ffirudo. LimnobdeUa australis of Australia and L. tnauiana of 
New Zealand are exceedingly closely allied, and apparently they 
differ only in colour-pattern, and perhaps slightly in dimensions. 
Their anatomy agrees in the points of difference as cited for the 
differentiation of the genus from the common genus tlirudo. 
Whether we regard them as distinct species or not, their distri- 
bution is of some interest. Tn support of this, we find in New 
Booth Wales a now genus, Wrudokdella , which was originally 
discovered by Prof. Bonham in New Zealand, in the form IJirudo 
antijwdum, which Prof. Benham himself thought must fall into 
a new genus. LimnobdeUa is known from other parts of the 
world, and so, like other freshwater forms, Iisb a cosmopolitan 
distribution. Uimdobdella , represented up to the present by 
one New Zealand species and one Australian species, is also a 
freshwater form; and, probably, when viewed critically from the 
standpoint of distribution, is to be regarded as a highly modified 
subgeneric offshoot/ from the llirudo-stock. 

In considering the question of distribution, perhaps the most 
important members of the Australasian Hirudinea are the 
terrestrial genera, Philcemon and OeobdcUa. Before entering into 
a discussion of the affinity and distribution of these forms, it 
will perhaps not be out of place to point out the distribution of 
the terrestrial ArhynehobdeUuhe throughout the world, with a 
view to pointing out the significance of tbeir distribution in 
bearing on aoogeographical questions. 

The number of terrestrial species is very small: so far only 
eight genera are known, five of which belong to the Onathob- 
dellidm and three to the HmpobdMuhe. The former include:— 

Hmnadipsa Tennent, 1861; Ceylon, India, Burmah, and 

Japau* 

Jt&robdella vou Frauenfeld, 1868 ; mountains of Europe. 
MnsobdUlh Blanchard, 1893; Chili. 

O&obdella Whitman, 1886; Australia and New Guinea. 

Phifamon Blanchard; Australia and Tasmania. 
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The Htrpobdellidai include: — 

Cylicobddla Grube, 1871; .South America and Went Indies. 

Lunibricobdelln Kennel, 1880; South America and West Indies. 

Orobddla Oka, 1895; mountains of Japan. 

Korbes, in 1 890, also recorded tin* occurrence of a terrestrial 
species, in North America, of the genus S hmiucolex, whose 
members are generally aquatic. 

In comparing now the distribution of these forms with that of 
aquatic forms, it will be seen that the former are much more 
limited and do not enjoy a cosmopolitan distribution. 

The l/iritdinm in general were probably derived from an 
aquatic ancestor; and, in view of the fact that the great majority 
of species are still aquatic in habit, we must regard the terres- 
trial forms as being specially modified for a terrestrial existence, 
or as having specially adapted themselves to an environment 
quite different from that under which the majority of the forms 
have maintained their existence. 

It might be merely suggested that the adaptation of some 
forms to a terrestrial existence might bo due to the adaptation 
of an aquatic host by evolution to terrestrial conditions. This 
suggestion would receive some weight from the argument, which 
is well supported, that the H irudinea represent an archaic 
group. At the same time it is to be borne in mind that several 
of the terrestrial G uathobddlidce differ in only a small degree 
from certain allied aquatic forms of the sumo group. 

In New Zealand, no land-leeches have yet been noted. Mr. 
Moore, of the United States National Museum, tiud Prof. 
Bonham have shown definitely that the specimens of Gtobddln 
limbala ascribed to New Zealand are identical with fl. {Chthonob- 
ddla) limbala described by Grube from Sydney, and no doubt 
this represents the locality whence they were obtained. Further, 
land-leeches would certainly have been discovered long ago if 
they existed in the New Zealand bush. Two terrestrial genera 
have been noted in Australia, viz., Phttmmtm and Geobdella. 
Both these forms are very characteristic, and exhibit points of 
special interest. Philmmon pungtns is the sole species known of 
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that genus, and is to be found in Victoria and Tasmania, and in 
New South Wales. Geobdella in represented by three species — 
G. aufilralivnfiis, G. Whitmaui t atid G. trittriala -the former two 
being present in New South Wales and Queensland, and the 
latter in New Guinea. This latter distribution is of interest 
from a zoogeogrnphical standpoint. The fact that they are so 
routined in their distribution would seem to indicate with some 
certainty that the problem of migration of the species of these 
terrestrial forms is much mote difficult than in the case (if the 
aquatic forms, and that we may consider them, in their distri- 
bution, seriously in connection with zoogeograph ical schemes. 
Again, these forms are in all probability limited to the eastern 
side of the continent, the conditions of moisture, and the sub* 
tropical nature of a good part of this area being much more 
suitable for such forms of life. We may probably conclude from 
this that the genus G*uthdr.ila bad a range extending from 
Australia through at least part of the once existing Austro 
Malayan Peninsula, and that in nil possibility sufficient time has 
elapsed since the separation * *f this land mass from Aust ralia to 
allow of the evolution of the New Guinea species, G. trintriata , 
which is quite distinct from the Australian forms, and like them 
is terrestrial. .Further, we are also to regard Fhidvuwn as being 
characteristic of the southern half of the old Australasian conti- 
nent, including Tasmania, and GnohMfa of the northern and 
more tropical half. 

Perhaps 1 may ho excused, preliminarily, before entering on a 
discussion of the affinities of these two genera, if 1 attempt 
to review in consideration the distribution of these forms with a 
view te demonstrating their antiquity. If we assume that the 
occurrence of one and the same species of i*hila$nitm in Tasmania, 
Victoria, and Now South Wales, is not due to the interference of 
mankind (and this assumption I strongly support later), then we 
must conclude that this genus once spread over the whole 
of these combined areas when a land-connection existed between 
Victoria and Tasmania, aud further that inasmuch as only one 
species is known, the genus must lie a distinctly archaic one. In 
support of this, we have the interesting fact that Geobddla, 
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which, as will be poiiitod out later, is very closely allied U» 
Philmmon and might very well, on many scores, be regarded as a 
subgen nx, is confined to the northern half of New South Wales, 
Queensland and New Guinea. In considering, then, the distri- 
bution of these two genera, we are forced to conclude that both 
have been evolved from a common stock, and that Geobdella has 
adapted itself to tropical and subtropical conditions, and Phttasmvn 
to more temperate conditions. 

I think that I may now reasonably suggest, if not conclude, 
that both" forms are distinctly archaic. In concluding those 
remarks in their special referenco to the question of distribution, 
it may be stated that one might reasonably have expected to 
meet with representative species of one of our Australian terres- 
trial genera in some of the Island groups to the east of 
Northern Australia which, many men of science, in consideration 
of the continental nature of the group, have suggested were 
connected as an extension in an easterly or south-easterly 
direction with the Austro-Malaysian Peninsula. When engaged 
in a collecting tour in Fiji some years ago, although I spent 
some months in active collecting in the thick bush of that region, 
I met with no member of the group, nor did I ever hear any 
reference made by natives, a vast number of whom rendered me 
every assistance possible in my work, and most enthusiastically 
jproferred any information they had. Further, I know of no 
records from the New Hebrides. This leads one, at the least, to 
suggest that neither of the Australian forms found its way beyond 
New Guinea, either in an easterly direction or in a westerly 
direction. I have mentioned these details with a view to* 
suggesting that our two Australian genera have arisen from 
a common Australian ancestor which was evidently nob far 
removed from either of them in nature; and further, that 
this evolution has taken place since the splitting up and separa- 
tion of the outer portion of the supposed peninsular continental 
mass but prior to the separation of New Guinea from Australia. 
Again, if New Zealand were ever connected iu a northerly or 
northeasterly direction with any of the continental masses above 
mentioned, the absence of these forms in New Zealand is explained 
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•either by the fact that they never did spread to any distance in 
an easterly’ direction, or that this hypothetical connection with 
New Zealand is of enormous antiquity. 

In discussing the relationship of the two genera, Philemon and 
Gnobddfas it is interesting to see that they show marked affinities, 
which in themselves are unique characteristics of the two genera, 
viz., the presence of only two jaws, and the same position of the 
eyes. These affinities must lx* seriously considered as representing 
certain fundamental characters common to both, and probably to 
be found in an ancestor common to both, inasmuch as one of these 
points, viz., that of the jaws, is a most important factor to be 
considered in connection with classification. At the same time 
there are wide differences between them which would seem to 
indicate that both forms have long been differentiated sufficiently 
for the generation of separate genera. [ have pointed out, in 
connection with the subject of metamerism, in another chapter 
that in GfohdeJla the pen tannu late somite has been derived from 
the uuiannulate segment by the addition of four annuli posterior 
to the, primitive ring, whereas in Phihvnum the sensory ring is 
denoted by the third annulus of the tetraunulate somite, indicat- 
ing that the order of origin of the annuli is quite different. 
The question is now to be considered whether this tetnmuulate 
condition has i>emi arrived at by the absorption of the last annulus 
■of the pentanuulftte somite, as seen in Geobdellu (or the pent- 
annulate somite by the addition of another annul us to the 
tctrannulate somite of Pkiffwaon); or whether these two forms 
were differentiated after the common ancestor had developed the 
bi annul ate somite. One finds that, in connection with somite-con- 
stitution, the chief change is that of extension, or iu other words, 
the generation of the multiannulate condition. This we know 
definitely has taken place extensively in all members of the 
ffirudinm to a greater or less extent, but, at the same time* 
there is no substantial scientific support behind the denial that 
retrogressive changes ever take place, that is, that an abbrevi- 
ation may toto secondarily. If one removes tho last 

tattuk* of the pentannulate sojnite of Gwbdella, it will be seen 
that tibie sensory annulus vould not occupy the same position as 
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that seen in Philmmon , with its tefcrannulate somite; or again, by 
adding another annulus to the somite of Philmmon the peut- 
anriulate somite of Geobdella would be obtained; but the position 
of the sensory annulus would not correspond in both. 

It must, of course, be borne in mini! that although the number 
of annuli in the whole body is different in the two genera — 79 in 
Philmmon , 95 in GeobdeUa — and the peculiar positions of the 
genital apertures in Geobdfilla are of great importance, their 
anatomy agrees very closely. 

The total number of annuli in the body is dependent on the 
fact that one is pentannulate, and the other tetraunulat e, and 
this may explain to some extent also the peculiar relative 
positions of the genital apertures in GnahUMi, which at first 
would seem to be of such great importance. 

In view of what f have stated in connection with metamerism 
and the importance of the order of origin of the annuli in 
discussing genetic relationships of leech-forms ; and taking into 
consideration what 1 have stated as conclusions to lm drawn 
from a study of the distribution of these two forms as a reflection 
of their archaic nature; seeing that the order of origin of the 
annuli is so different in these two forms; I conclude that they 
have been derived from a common ancestor which agreed very 
closely with them in regard to the jaws, position of the eyes, and 
general anatomy, but which, at the time these two genera were 
differentiated, had not developed a somite of more than two 
annuli. 

In conclusion, I may state that the remarks which have been 
made in this paper in regard to the conclusions to be drawn 
from the distribution of our terrestrial Hirudinea in regard to 
aoogeographical schemes, are in keeping with those which the 
distribution of Monotremes, Marsupials, and Peripatua, etc., 
has long since justified. In this direction I have, then, merely 
added corroborative evidence from a study of the Birudinaa 
themselves, and have hopes that I have conclusively pointed out 
that the terrestrial members in general of the Hit'udin** serve 
as good types to be considered in connection with a study itv 
zoogeography. 



REVISION OF SYAiPKTES AND UK LAWS : WITH) 
DESCRIPTIONS OF NEW SPECIES OF TENEBHI . 
0N1DAS [COLEOPTERA]. 

By H. J. Carter, B.A., F.E.S. 

Revision of the genus Sympetes (Paso., Journ. of Ent. ii,, p.464). 

History. — In 1866 Paseoe formed this genus for the recep- 
tion of S . Afacleayi. It is distinguished from lldocns by the 
anterior angles of the thorax not meeting in front of the head, 
and from Saragu s by the mesosternum having no notch for the 
reception of the prosterna] process. Paseoe does not appear to 
have examined the types of Hope and de Breme, or he would 
have included S. contractu s, S. testudineus, and 8. Bremci of the 
former; and S. g agate #, $, orbicularis, 8. rotundatus and 8. sub- 
rugostis of the latter author. This is the more curious, since he 
refers to & i(Encara) tricostollus White, as belonging to this genus, 
of which the type is in the British Museum. Moreover he 
described Saragus patelliformis (Ann. M ag. N at.H ist. 1 870, p. 100) r 
leaving it to Mr. Champion to point out that this species as well 
as S • Duboulaii Pasc., is a By in petes (Trans. Ent. Soo. 1894, p.384). 
From de Brume’s figure there is little doubt that 8. unicarinatus 
Boisd., should also be included in this genus, though I do not 
know this species. In 1896, Lea described two species, 8, 
aouttfrons and 8. nndulatus . 

Thus Masters’ Catalogue contains only two names under 
Sympetos, viz., 8* Macleayi Paso., and S. inagistor Paso., while 
tea has added two under the genus. Of these four, two are, I 
consider, synonyms, while S» magister Paso., is certainly not a 
Sympetee at all. 

Ten species have been removed from other genera into this 
group, and three new species are herein described, making a total 
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♦of fourteen known species; all (except S. unicarinatus Boiad., from 
Kangaroo Island) being denizens of West Australia. 

B y n o n y in y. 

(1) S. tricosteUus Brdnie(nec White) -— 8. contractus Hope, 
gagates Br^rne. 

(2) S, Maelmyi Paso. **S. tricosteUus White. 

(3) 5. Dubonlaii Paso. <=*5. Mrdmei llo|>e. 

(4) 5. undidatus Loa»*&. testudineus Hope. 

<C>) S. magister Paso. « Pterohelceus Icarus Carter, and is not a 
By m petes (vide infra). 

8. tricosteUus Breme(nec White) — 8. g agates Br&m con- 
tv actus Hope. — Through the courtesy of Mr. H. Giles, of the 
Zoological Gardens, Perth, I have obtained a long series of 
Bympetes from that district. My own notes taken at the Hope 
Museum, and at the London Nat. Hist, Museum, with further 
valuable help given most generously by Mr. C. «T. Dalian, enable 
me to affirm the above synonymy with some certainty. At first 
I was inclined to separate my specimens into two species, dis- 
tinguished as follows, the larger A( 19*20 x 14-15 mm.) very nitid, 
with smaller punctures on the elytra : the smaller B(16-18 x 1 1 *5- 
12 mm.) with larger elytra] punctures. Extreme forms of these 
are iu the Macleay Museum, Sydney, A, (from Rottnest Island) 
labelled 6’. tricosteUus White; B, labelled S. gagates Hr. A, more- 
over, is more couvex, with the lateral margins proportionately 
narrower, especially at apex. All the specimens of A are J, 
while those of B are $. A agrees very well with Br&ma's figure 
of S. tricosteUus , B with that of 5. gagates. Mr. G&h&n writes* 
“ The specimen you take to be S. tricostelius( Br&ne) agrees rather 
better than the smaller one with what we have as S. contractus 
Hope. I don't think your two specimens are really specifically 
distinct. Our set of specimens here are all more or less inter* 
mediate between the two, both as to size and punctuation of the 
elytra/' The variations in form, especially sexual, are, therefore, 
probably responsible for this synonymy, 8, contractus Hope, is 
.evidently, by figure and description, one of these. Indeed, 
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Hope's not© 44 it may be considered at a future period as forming 
a subgenus ” seems to show that h did not know the two species 
described by de Brgme, notwithstanding his reference to de 
Brume's monograph, and the statement that “several of the 
species were described from my coll.” since the figures given by 
Br6me would show the strong likeness. Moreover, there is an 
evident error in the dimensions given by Hope as “ Long. lin. 9J, 
lat. lin. while the figure (Tr*ns. Ent. Soc, 1848) shows an 
insect x 6 lines (by taking the length as the standard). The 
above specimens A and B are therefore g and $ of the species 
which must be known as A y agates Br£me. 

A Macleayi Pasc. *=* A tricostellus White. — Mr, Gahan has had 
the Hope type sent from Oxford to compare with the Paseoe and 
White types in the British Museum. J t is evident, both from Mr. 
Gahan's information and from White's description (Grey's Travels, 
App. p.4f>4) that dA Brftiue was mistaken in his identification of 
A tricovtellus White. The first words of White's description are 
** Much larger than E. gibboms, of a dirty brown, glossed, the 
wide margin of elytra fiat." Here are three statements which 
apply to A Macleayi Pasc., but not to A tricostcllns BrOniu. Mr. 
Gahan writes, “ A contractus Hope, is not the same as 8, Irico- 
tstsllus White. Jt is much smaller, darker or more strongly 
chitinised; differs a good deal in shape of pronotum "(a rough 
sketch of each is seat). 14 The species figured by Br£me as S. 
Irxcostettne White, looks very much more like 8. contractus Hope, 
and Brdme's S . rotundatus has, in the figure, a form very like 
that of S . tricostellns White, but is much smaller. 8. Macleayi, 
Pasc., comes nearer to 8. tricostellns White, than does A con - 
tr actus, but is somewhat more oblong and less rounded in form ” 
[A Macleayi Pasc,, is often much rounded. H.J.C.]. 14 1 think 

it possible that A rotundatus is only a small A tricostellus. Our 
biggest A tricastellus is 24 x 20 mm. I feel confident, however, 
that A contractus Hope, is distinct from A tricastellus White, 
but it appears to be A gagaUs Br£me, and A tricosUUu* BrCme 
White)*” Prom this it is evident (1) That A tricostellus 
White, was not correctly identified by de Brfime. (2)A Macleayi 
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Paso. » 8* trico8tellu$ White. The variability* especially sexual r 
in the form of the latter would easily cover Mr. Gahan’s remarks 
on that point* while my measurements of specimens identified as 
S> Macleayi Paso., are quite in accord with those of S. tricoatellut 
White, in the British Museum. The remark as to S . rotnndatm a 
being possibly only a small S. tricostellus is especially strong 
evidence, since 1 have had some difficulty in separating S. 
rotundatus from S. Macleayi except by size. 8. tricontellu* White, 
was described from King Georges Sound, not from Swan River as 
de Br^me states of his species. Macleay has pointed out Pascoe’s 
omission of the carinated prothorax in his species. There is 
considerable variation also in form, size, and convexity. Six 
specimens under observation vary from 23 x 18*5 to 27 x 21 mm. 
As in the other species of this group of By m petes (B of table, 
irifra), the male is smaller than the female, with thediscal portion 
more convex, subapical margins narrower than on basal half. 
The apical spines on tibire are shorter in the male. My speci- 
mens are from Albany and Kellerberrin. 

S . BrSmei Hope«£. Duboulaii Pasc. — This synonymy has 
already been suggested by Lea and by myself. Mr. Gahan has 
corroborated this by a comparison of the types, and writes — * 
“ The type of the latter is a small black specimen, but shows no 
structural difference.” My own specimens vary in colour from 
light brown to black, and this may be explained by immaturity. 
I am inclined to think that this species, like other sand dwellers 
(e.g., Scymena variablli $ Pasc.) may be of either colour when 
^nature. 

$. undulatu* Lea **8. teetudimua Hope. — Having seen the 
types of both at different times, T have only my memory to add 
to the evidence of their descriptions. Mr. Lea’s note (These 
Proc. 1897, p.588) as to the absence of the anterior tibial spur is 
scarcely sufficient to constitute a distinction. The geographical 
difference may be noted. S. undulatus is from Gerald ton, S. 
tesiudinaus is from Fort Essington. Mr. Gahan writes — u & 
undulatus Lea, is, I think, S. testudimus Hope, after comparing hie 
description with the type of the latter.” My own measurements 
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of the Hop© Museum specimen do not agree with those given by 
Hope. Mine give 20 x 15 mm., while Hope's description (incor- 
rectly quoted byvMocleay as 8{ x 7$ lines) gives 8} x 6J lines. 

&. magi e far Paso, sf Pfarahf.Umis Icarus Carter «* Saragua 
mogiafar Pasc,— «-Suspeoting this species to be out of place amongst 
Sympefces, and my evidence suggesting the above synonym}', I 
sent a specimen of my P. Icarua to Mr. Gahan, who writes—* 
“ 8. magiater Paso., is, as you corrd&fcly surmise, a true Baragus, 
with mesoateroum hollowed out for reception of the prosternum. 
The specimen yon send appears to be the same species, allowing 
for a certain amount of variation. It is a little larger than 
either of Pascoe's two specimens, with the prothorax a little more 
expanded at the sides, and the margins more convex. Your 
specimen also shows some rows of very small punctures on the 

front half of the disc of the elytra It is certainly 

nonspecific with one of our two specimens. The other (the actual 
type described) differs in having no punctures on the elytra, 
except the row at the junction of the explanate border." This 
must, 1 think, establish the above synonymy. Together with 
P. Darwini Lea, lately examined by me, through the courtesy of 
Mr. Lea, 8. magiater forms a valuable link in the chain connect- 
ing Pfarohd&u* with Saragua . The short metasternum in both, 
With the merely rudimentary wings, clearly separate them from 
Ptarohefaua, while it is probable that a dissection of fresh speci- 
mens of many species of Saragua would show some approximation 
to these rudimentary wings. As it is inadvisable to oreate a new 
genus on so (to nty mind) insufficient a character* both species 
must at present be referred to Saragua . I have not, however, 
boisn Able to And these wings, so far, in S. Poaeoei Mach, (the 
nearest in gensralfacies to S, mogiafar Paso.). The wings in S» 
mogiafar extend about half-way from base to apex, and less than 
h^way ^in sUoe to suture, being attached near the shoulders. 
The npecim haii s wide distribution over the inland parts of South 
* 'lie#; .fifunth Wales. : iky specimens ere from 
Ail havethe fine punctuation notice l 
H m t omittedTrom my description (possibly obscured 
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Notes S. rotunchtus Brfime. This species is very close to 
S. Macleayi Pasc., (S. tricostelln * White), but is separated by 
evident and apparently constant differences of sise. Specimens 
of both sexes from Perth measure 18-18 mm. long, while 8, 
iricoutellus White, varies from 23 to 27 mm. long, and is found 
near Alhnny. S. rotundaiun is also more finely punctured, 
especially on the underside of the margins, which are, out of all 
proportion, very much more coarsely punctured in the larger 
species. 

8. *ubrngo8U8 Bremo. — Identified from Perth, where it is 
apparently common, exactly corresponding to figure and descrip- 
tion. This is possibly the insect referred to by Champion(Tmns. 
Ent. See. Lond., 1894, p.384) as differing from 8, patelliformi 8 
Pasc., “in having the prothorax more densely punctured and with 
sharper anterior angles.” If I have identified 8. patelljformi* 
correctly, they are very different, the latter having a smoother 
surface, with the elytral cost® sulwbsolete, while in S. snbrugosus 
they are quite evident. 

S . unicarinatm Boisd., from Kangaroo Island. — I have seen 
the type in the Paris Museum, but have never seen any other 
specimen. 

8. orbicularis Brflma. — I have five specimens under observa- 
tion, which seetu to belong to this species. Three are from 
Kellerberrin, W.A., taken by Mr. Duboulay, junr.; the other 
two are labelled W.A., and are in the French Coll, of the Mel- 
bourne Museum. Here, as in the case of Ptsrohslmts Qitsrinii 
discussed by me (These Proceedings, 1909, p.123), there is a 
curious discrepancy between the dimensions in the description 
and the dimensions of the plate given in de Br&me’s Monograph. 
In the description, the dimensions are given as long. 19, larg. 
16 mm., whereas the plate, if standardised by the length, gives 
19 x 14 mm,; there is the further mistake in the reference to the 
plates given in the description, fig. 3 being (as correctly stated on 
the plate) 8. rolundatue, fig. 4, & orbicular u. Following the plate, 
fig. 4 os correct for the width, I have no hesitation in Identifying 
8. orbicularis as the Kellerberrin insect. In only one specimen 
is the prolonged apex as distinct as in the plate. 
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Tile following tm descriptions of three new species, together 
^with a table to assist identification : — 

Bympkteb m colo u, n.sp. 

Widely ovate, shining, glabrous, diacal portions of tipper 
surface and borders of foliate margins piceous-blaok or brown; 
foliate margins above and below creamy-yellow; abdomen, under- 
side of disc, logs and an ten n re reddish, 

Head : lahruni narrowed in front and evident, cpistoma trun- 
cate and a little raised, front with a triangular ridge in front of 
eyes, the apex between the eyes depressed, transverse suture 
separating front from epistoma well marked, the whole evidently 
hut sparsely punctured; an tenure not exteuding to base of pro- 
thorax, basal joints very slender and subeylind rical, apical four 
joints enlarged, 8-10 obeonic, eleventh elongate-ovoid. Prothorar 
very transverse and flat (5 x 13*5 mm.), the discal portion occupy- 
ing about one-tliird of the total width, greatest width at base, 
apex circularly eniarginatc, anterior angles strongly produced in 
front of the eyes, acutely dentate and pointing upwards, sides 
rapidly expanding in a wide curve, sinuate anteriorly, posterior 
angles very acute, slightly upturned and overlapping elytra; 
extreme borders wide, convex, reflexod on upper and lower 
margins except near anterior angles, base and apex with narrow 
dark reflexed border, base insinuate, foliate margins nearly flat 
and dotted with very shallow punctures; disc almost flat and 
rather uneven, with irregular depressions, central carina sub- 
obsolete but faintly defined near base by a depression on each 
side, the whole finely punctulete. geutellum semicircular and 
keeled. Elytra wider than prothorax at base, wider than long 
*{15 x 16*5 mm.); foliate margins nearly equally wide all round, 
widest at base where they are two-thirds of total width, slightly 
narrower at apex, humeral angles widely obtuse, sides slightly 
widening to about half-way, each elytron separately rounded at 
apex, borders concave, of same width as those of prothorax when 
viewed from the side and similarly roflexed above and below, 
foliate margins very thin and transparent, slightly undulate, with 
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humoral callus prominent and a less prominent convexity half 
way, closely dotted with shallow punctures : disc with suture 
strongly carinate throughout, and five fairly definite smooth 
costte on each elytron; of these the first is a short postscutolkry 
costa parallel to the sides of the scutolium, the next three, parallel 
and equidistant, extend from the humeral region, obliquely 
approach the suture, becoming obsolete on apical declivity,^ the 
fifth subobsolete, half-way between the fourth and the outside 
of disc; junction of disc and margins marked hy a line of large 
punctures in a depressed line, these most evident towards apex, 
tire extreme border of disc itself a little raised and crenulate; the 
intervals between cos toe faintly rugose, coarsely and irregularly 
punctured. Abdomen finely and closely, underside of foliate 
margins coarsely punctulate, tibiae armed at apex with two spines, 
one very long, under surface of legs rugose, tarsi and lower parte 
of tibiae clothed with yellow hairs. DimemioiiH — 19 x 16 5 mm. 

Hab.S hark Bay, West Australia; sent by Mr. C. Frenoh. 

I have two specimens, both, I think, $, generously presented 
by Mr. French. While evidently very close to $. acutifrons Lea 
(from Gerald ton), the dimensions, especially the proportion of 
length to width, differ sufficiently to make a clear distinction; 
moreover, in Lea's species the margins are testaceous, while in 
S, bicolor they are a distinct cream-yellow in both specimens; $, 
acuti/rons Lea, is described as having elytral interstices “irregular, 
feebly raised , 1 99 in >9, bicolor the costae are evident. Type in 
author’s coil, 

I have since compared it with Idea’s type, and find it evidently 
distinct in (l) the much stronger contrast of colours in disc and 
margins; (2) the much wider form, especially of explanate 
margins; (3) wider head with more truncate epistoma. 

SVMPETJCS qUADKATUH, U.ap. 

Widely and squarely oval, dull brownish-black, tarsi and upper 
surface of antennas red. 

Head wide, a little convex, with epiatoma squarely truncat** and 
overlapping the labium, front angles squally rounded stijLja 
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little reflexed. Eyes large, transverse, bordered in front by 
oblique moderately raised impression; front very minutely granu- 
les; antennas as in S. Afacfeayi Paso. Prothorax very transverse, 
depressed (6x16 mm,), deeply and squarely emarginate, anterior 
angles almost (in one case quite) enclosing the head, anterior 
angles sharply rectangular, with extreme apex showing a tendency 
to form a tooth. Sides widely rounded, strongly reflexed, widest 
at tlie acute posterior angles, Base strongly Insinuate. Border 
wide in front (where it is notched in the middle) and sides, 
narrow at base. Viewed from the side, the edge is convex and 
continuous with the under surface, and narrower than that of 
the elytra. Margins very wide and covered with minute granules. 
Disc much smoother, almost obsoletel}' carinate towards apex, 
but raised into a narrow hump towards base. Discal portion 
6*5 mm. wide. Scutellnm transversely elliptical at b«se, appa- 
rently smooth. Elytra wider than long(14 x 17 mm,), squarely 
oval, greatest width behind the middle, a little narrower than 
prothorax at the shoulders, these widely obtuse; sides gradually 
expanding till near apical third, then rather abruptly rounded. 
Apex triangularly notched at suture. Margins not ho wide as 
those of the prothorax, widest at shoulder (where they are slightly 
gibbous! and behind the middle, narrower at middle and apex 
through the bulging of the cliseal parts in these regions; finely 
and rather distantly granulose. Disc moderately convex through- 
out, rugoeely punctulate, with three faintly indicated costue 
about equidistant from one another, more or less parallel, 
becoming obsolete on apical declivity. Suture strongly carinate 
from base to the junction with margin, only slightly raised on 
apical margin, Protternum minutely granulosa, metas tarn urn 
smd abdomen finely rugosely punctured, the sculpture of abdomen 
'appearing like a series of longitudinal scratches, reverse of 
margins coarsely punctate. The whole underside a dull black. 
Xiegs finely punctulate and with short scattered recumbent hairs 
of a reddish colour. Tibia! spines shorter and thicker than in 
& MacUayi J?o»c. mm, long, 17*19-5 mm, 
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Hab, — Shark Hay, West Australia. 

Pour specimens, all <J, sent by Mr. W. Duboulay, junr. It is- 
easily distinguished from its congeners by its extraordinary width 
and square shape. In this respect it is the widest beetle known 
to me. More convex than S, Macleayi Paso., but less so than 
S. y ay atm Ursine. Type in authors coll. 

HyMPKTKH KXCI81FRONH, ll>p. 

Almost circular, convex, coal-black above, witenwe and under- 
side opaque piccous- black, discwl surface nitid, underside and. 
legs sparsely clothed with short ad pressed reddish hairs 

Heal : labrmn not evident, epUtoina widely truncate, its angles 
rounded in g, obtuse in $>; behind this angle a distinct curved 
excision, sides then narrowing to the eyes (not raised as in S. 
orbicular is I heme, nor is frontal ridge so prominent), surface 
minutely but not closely granulose, eyes more widely separated 
than in A\ orbicular* #, an to nine stouter. Prothorax nearly four 
times as wide as long (length measured in the middle), widest at 
base, widely explunate, dhe about as wide as the two margins 
combined, deeply arcuately emarginato in front, anterior angles 
very slightly rounded and obtuse (about 100°), extending almost 
to the excision in epistotna, sides circularly widening and forming 
a continuous curve with sides of elytra, border more strongly 
recurved than in S '. orbicularis Br. f posterior angles acute and 
overlapping elytra. Disc with central carina less evident than 
in S. orbicularis , surface apparently smooth and impunotater 
foiiftceous margins minutely granulose and nearly horizontal. 
Scutdlum transverse, triangular. Elytra wider than long, widest 
behind middle, less convex than S. orbicularis, more convex than 
S. quadratic, strongly carinated at the suture throughout, disc 
much more coarsely and deeply punctured, with interstices 
^regularly transversely rugose, and with two or three subobsolete 

near base, the most evident of 
cos Ue on each _ - 

these, near the suture, contin^^SttoiSo^ to a pea; su rf«de 

Bttbglabrous, sparsely clad with minute blaok bristles j margins 

flat, wider than in S. orbicularis , with extreme border thicker 
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and more recurved, minutely granulosa and separated from disc 
by a line of large lateral punctures. Underside a darker colour, 
but similar to 8. orbicularis. Dimension* — 15*5x13*5; 9, 
18 x 16 mm. 

Hah . — ^Onslow, West Australia; sent by Mr. 0. French, F.L.H. 

Two specimens are under examination, one of either sex. This 
species is intermediate in form between 8 . orbicularis Breme, and 
aS\ quadratu#. From the former it is differentiated, inter alta f 
by its wider and more circular shape, coarser sculpture of elytra? 
aud its wider margins. These last are much narrower than in 
8. quadratus , which moreover has sharply defined rectangular 
anterior angles to the prothorax, and is altogether a flatter and 
larger insect. The excised head, immediately behind the anterior 
angles of the epistoma, should serve to identify this species. It 
is so distinct in the female specimen that 1 thought it whs an 
accidental breakage, until the male showed a similar hut smaller 
excision. The elytral sculpture of the three species is thus to 
be differentiated: — 

8. exci*i/ron» — punctures regular, clearly separated, round ami 
deep; intervals coarse, shining, irregularly rugose. 

8 . orbicularis Brenie — punctures irregular, large and small, 
but on the whole smaller, closer and less deep than in S. excini - 
frvna ; intervals showing no definite ridges on central portion and 
only sligl^ly at sides. 

8 . qunditatux— densely packed with small round punctures, the 
intervals more finely but more distinctly rugose than in 8, 
excisifrons. 

Table of Sympete*. 

A. KxplanaU margins of elytra oblique, not horlaoutal, surface strongly 
cbltiniaed. 

8. gageUu Br6me tricouttllus Br6me(nec White) ^contractus Hope. 
B; Kxplanate margins fiat and horisontal, surface less ohltinlsed. 

a. Kxplanate margins of elytra together as wide as disc at hate, 
b. Anterior angles of prothorax acutely produced. 


c. Form very wide (margins of elytra 3*3 mm.) .,b*co/ot% n.sp. 

ec. form narrower margins of elytra 2 mm,). acutifron* Lea. 

bb. Anterior angles not acute. 
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d. Size large * ( tricotteUtui White. 

\ Uadmyi Paso. 

dd. Size smaller, punctures much finer >.,.rotnndatw Brdme. 

an. Rxpl&nate margins of elytra together not ns wide as diso at base, 

e, Elytra about as wide as long orbiculttHt* Brdme. 

ea Elytra much wider than long. 

/. Anterior angles of prolhorax obtuse... exmtfrom, u,»p. 

ff. Anterior angles subdeilfate and rectangular. 

quadrat m, n.ap. 

C. Explanate margins of elytra undulating j ttttudinen* Hope. 

) mduliituH J^ea. 

D. Explanate margins of elytra narrow, size small. 

a. KJytral suture carinate. 

b. Prothorax carinate unictirinatm Boisd. 

hb . Pro thorax not carinate. 

c. Anterior angles acute and salient suhrugoms Breme, 

cc. Anterior angles not acute and salient pattlliformis Pose, 

aa. Elytral suture not carinate \ Ih &mti Hope. 

} Dubmdaii Pasc. 


H b l mv 8 Latreillo. 

This genus has been discussed by de Br£rae in 1842, and again 
by Macleay in 1887. The Rev. T. Blackburn, in 1809, added 
Several new species and gave an excellent table for identifying 
the larger species (Trans. Iloy. Soc. South Aust. 1899, p.37)« 
The acquisition of new material, and a study of this group enable 
me to add a few notes, and tables which may help students to 
identify the known species with greater facility. Reasons have 
already been given why little regard should be paid to the varied 
overlapping of the anterior prothoracic processes (These Proceed- 
ings, 1909, p.!24). Nor is colour a reliable tost of difference v of 
species, since immaturity is often the cause of suoh difference. 
The groups fall naturally into five sections. 

Section i. — Those having elytra smooth or only granulate. 

Section ii. — Those haring elytra pilose or tuft€Ki. 

Section hi. — Those having elytra biepstate (or with the suture, 
tricostate). 

Section iv,— Those having elytra 4- or more costate. 

Section v. — Those haring elytra tuberculatC. 
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Section i. has already l>een disounsed V)y Blackburn, and bin 
euggoftfcion that the study of the external margin of the prothorax 
and elytra would give valuable results is fully endorsed by the 
present writer. I regret the want of opportunity of examining 
his types closely, as it is doubtful if he has always allowed 
enough for the natural variations of the variable species of this 
genus. Thus H. aridua Blackb., seems to me to be the same, or 
at most but a variety of II. pi'inoep* Mach (Hope?). The distinc- 
tion drawn by the author pf the first, lies in the absence of the 
Carina on the prothorax of H. aridas, which is present in II. 
princep*. In the Macleay Museum are two specimens labelled 
H. princ&ps Hope, by Macleay. Iu one of these this carina is 
distinct, in the other specimen it is almost obsolete. They are 
from the same district, and are evidently nonspecific. There is 
a large collection of duplicates from the interior of South Aus- 
tralla, which show the same variation. This fact throws some 
doubt as to the value of H . aridm Blackb., as a distinct species, 
and can, I consider, only be admitted as a variety of the species 
passing for II. princepa Hope. Another character — that by 
which H. lubricua Blackb., is distinguished from the two preced- 
ing in the table — is “sutural carina of elytra (viewed from the 
side) being parallel with the edge of the lateral margin and 
straight in the middle (about half) part of its length.” This 
character/ depending only on the convexity of tho disc, might be 
and is often only a sexual difference, and without several 
examples should not be used to differentiate species. 

II * *ubwiatu8 Blackb., and II. elongatm Blackb* — The author 
-distinguishes between these by the elytral punctures of the 
former being extremely due, and of the latter very distinct. I 
have hod several specimens identified readily as II mbaeriatm 
from Nuugarra, W.A,. (sent by Mr. Giles), and one specimen 
which I identify as S. tlonyalu* from Kolgourlie. These species, 
though closely allied, are, I oonaider, ijuite distinct, 

If. Br&tmti Kirby.-— This species was omitted by Mr. Black- 
bum from his table. There is a specimen in the Macleay 
Museum which is, I believe, correctly identified. The lateral, 
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edge of prothorax is concave, as wide as that of the elytra and 
faintly rugulose. The elytra have rows of small, distant pustules. 
There is an evident subsutural costa near scutellum, the others 
obsolete. The basal tooth on prothorax is sharp, erect, and sub- 
conical, while the oarina in front is subobsolete. Dimensions, 
20 x 11 mm. 

Section ii. — Elytra jrilose or tvfted. 

There arc five species so far described, on which I append 
short notes. 

//. perforatun Latr., is the original type of the genus. I have 
taken specimens at Perth, and have examined the type in the 
Paris Museum. It is well known in all collections by its four 
rows of long black hairs. 

//. Kirby i Br(une. — T have a specimen from N. W. Australia, 
easily to lie distinguished from H. perforate* hy the following 
characters — Form more regularly elongate-oval (less enlarged 
posteriorly), margins narrower and more horizontal, tufts of hair 
shorter, more sparse and red; prosternal keel more elevated and 
uitid, especially between the coxie. 

JI. S ptncei Brume, possibly a variety of the former, has its- 
elytru much wider than the thorax. 

//. Spinohv Hope, differs from all others of the genus in tl«*t 
the anterior processes of prothorax do not meet in front. MaeleAy 
therefore placed it in the incisus-group of Saragus. Having 
seen the type in the Oxford Museum, 1 have no doubt as to its 
being a true Helmut*, and am inclined to consider it as an aberrant 
form of II \ perforatum I have never seen any other specimens. 

II. fidvo-hirtu$ l>ea, is much smaller than the preceding. Lea 
gives 20x14 mm. as the dimensions, but a specimen in the 
Macleay Museum, presented by Mr. Lea, measures 19x12 min. 
The prosternum is rounded, not carinate, the elytra finely 
punctured. 

Section iii. — Elytra biooetate. 

Synonym y, — H. falcalue Pasc.,=«#. Eerronii Boisd,(?) As* 
in most oases, Boisduvars species are impossible to identify by 
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description, Uie one useful fact therein Iming its locality, Kangaroo 
Island. De BrOme redescribed it, giving a figure, as from Swan 
Kiver. It seemed improbable to me that thin distribution, and, 
therefore, identification was correct. 1 was unable to find Bois- 
duval’s type in the Paris or Brussels Museums, but Mr. Gahan 
has kindly sent me a specimen lal»elled //. Parrnnii Boisd,, from 
the British Museum for examination, with the locality-label of 
Kangaroo Island(A. H. Davis). This specimen is identical with 
specimens in the Macleay Museum, and Mr. Ilea’s collection, as 
H. ftolcatu* Pasc., and corresponds exactly with Pascoe’w descrip- 
tion. It is probable that Pascoe relied on de B feme’s monograph, 
already shown to be fallible in the case of Sympfite* tricostdhis 
White. Until Boisduval’s type is shown to be identical with 
do Brume’s, it is preferable to assume that the two insects 
described from Kangaroo Island are the same. It is thus pos- 
sible that one of the new species described below may be the 
insect figured and described by de Bnlrae as //. Perronii Boisd. 

IT. cohhu laris Pasc. — I have two specimens, exactly correspond- 
ing to the author’s description, from Kellerberrin, W.A., taken 
by Mr. Duboulay, jum\, and one from Norseman, W.A., which 
differs only in the prothoracic processes not meeting. 1 consider 
this last only a variety. In these Proceedings, 1889, p.1269, 
Mr. Blackburn has some doubt as to the distinction between this 
species and //. monM/ems . Macleay also notes that it was 
unknown to him. The following comparison of prominent 
characters will therefore be useful 

H , c annularis Pasc. IL moniliferus Pasc. 

Form obovate, widest at Form ovate, widening behind 
shoulders. shoulders. 

Elytral costas not parallel or Costas much closer, parallel 
approximate. for greater distance. 

Pronotal carina reaching Pronotal carina not reaching 
base. base. 

Prosterna} keel not raised at Prosternal keel sharp, even, 
apex, smooth behind and produced behind, 
rounded between ooxse. 
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I have examinod many specimens of H, monili/erus in the 
Macleay Museum, which are cotypes of those sent to Pascoe by 
Mr. Masters from South Australia, 1 have received specimens 
from Mr, Goudie from Sea Lake, N. W. Victoria* 

II. ellipticm Lea, is easily differentiated from the former two, 
by its elongate-ovate form, the sides being parallel behind the 
shoulders. The prosternal keel is strongly raised throughout, is 
notched, bitid, and wedge-shaped at apex, and strongly produced 
behind coxue; tho elytral cost® are crenated only on the outside 
(on both sides in the former two species), and there is a raised 
border round the eyes with a sulcus intervening between it and 
the eyes. Mr. Lea has kindly lent me his type for examination. 
My specimens are from Condon and Mt. Margaret, W.A. 

II, castor Paso. — This species, and its ally II, Georg fix Cart., are 
much flatter than the rest, with tho prosternal keel obsolete. 
The under side of the prothoracic flange of U castor is thickly 
pitted with large punctures. 

II, squamosus Pane. — Specimens compared with cotypos in the 
Macleay Museum have the front angles rounded and overlapping* 
with the elytral cos tea terminated on the apical declivity. The 
four apical joints of antenna* are distinctly broader than the rest. 
My specimens are from Cunnamullu, Q.; Mildura, Vic.; and 
Tarcoola, S,A. 

U Derby mts is Mad, compared with what, I presume, is the 
type, though unmarked as such in the Macleay Museum* The 
front angles are acute and scarcely overlapping, the pronotal 
carina smaller and more uniformly elevated. The last three 
joints of antennas are not broader than the rest, while the elytral 
costas are continued almost to the apex. The suture is slightly 
carinate at apex, though Macleay says it is not. My specimens 
are from Oondon, N.W. Australia, taken by Mr, Giles. 

In both the last two species the prosternum is nearly flat, 

JK Mastnrsi Paso, —-There is a specimen labelled Salt R.(W, A ) 
in the Macleay Museum which, Mr. Masters assures M6, is a 
co type of the specimen sent to Pascoe. If this be so, PascoeV 
description is in error in stating that it is "furnished above with 
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short erect black bristles ’’(Ann. Mag. Hat. Hist. Ser.4, Tol.v., 
p.99). This specimen, which is exactly similar to one sent by 
Mr. Duboulay, junr., to me from West Australia (unlabelled), is 
furnished above with distinct red bristles, but otherwise corres- 
ponds to the description. I am unwilling to doubt the evidence 
of so accurate an entomologist as the veteran Curator, and have 
written to the British Museum for information on this point. 
In reply, Mr. Gahan writes, 11 H. Mastersi Pasc., has distinct 
bristles of a rather darkish or rusty reddish oolour, not black.” 

//. sparsut Carl. /infra) is particularly interesting as forming 
a link connecting Sections ii. and iii., having the long tufts of 
hair os in Section ii., with the bicostate elytra of Section iii. 
There are two specimens in the Melbourne Museum, identified 
by myself. 

Section iii. Elytra hicostatc [suture sometimes costale). 

A. 8l*e large, 20-24 mm. long, elytral costa not (in general) parallel 
(subparallel in //. monili/erus). 

B. Form widely ovate, margins wide, 

C. Elytra widest at base contularit Pasc. 

CC. Elytra widest at, or behind, middle. 

D. Colour brilliant nitid-blaok, prosternum not earinate. 

spinifer, n.sp. 

DD. Colour subnitld-brown, prosternal Carina sharp. 

monili/erus Paso. 

BB. Form elongate, elytral margins narrower. 

C. Elytra glabrous. 

D. Elytral cost* extending nearly to apex of diso, prosternal 

oarina bifid at apex elliptical Lea. 

DO. Elytral oost® terminating on aplaal declivity, prosternal 

oarina subcbsolete anteriorly approximalus, n.sp, 

CC- Elytra sparsely pilose, hairs long. comatus, n.sp. 

CCO. Elytra sqoamoee. 

I), Anterior protboraoio processes rounded at apex, elytral 

cost* terminated on apioal declivity iqwmosm Paso. 

DD. Anterior processes aouto at apex, elytral oost® con- 
tinued almost to apex. - Derbysnsis Mael. 

AA. Eise medium, l*-l«inm. bong. Elytral cost,® parallel or 
; nearly so, 

/•’"p. farm widely ovate. 1 
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0, Prothoracio carina formiug & double, or triple, curve (Been 


sideways). 

D. Form rather flat. 

K Margins horizontal, equally wide all round ai*tor Pasc. 

EE. Margins slightly concave and undulate, costa- more 

approximate devryei^ n.sp. 


DD. More convex, explanate margins of elytra narrowing to 
apex. 

K. Anterior prothoracio processes bltini. 

F. Upper surface strongly bristled. 


G. Bristles rod Mtoteni Paso. 

GO. Bristles black. 

H. Pronotum nearly smooth... UUn*ii % u.ap. 

HH. Pronotum pustulate occidental V*, n.sp. 


EE. Anterior prothoracio processes acute (faleato) ( Pcrronii Boisd. 

Xfatcatm Pasc. 

BB. Form less widely ovate. 

C. Prothoracio oarina forming a single curve (seen sideways). 


D. Surface not bristled riiyoBipennin, n.ap. 

DD. Surface densely bristled opadcolli *, n.sp. 

BBB. Form elongate-ovate, 
c. Ely trill costae entire. 

d. Surface nearly smooth Maclmyi Krihne,. 

dd . Surface with tufts of long hair *par*uH , n.sp. 

sc. El ytral cost© broken into nodules posteriorly Frtinchi, n.sp. 

AAA. Size small, 8-11 mm. long. 
b . Elytr&l cost© parallel. 

c. Anterior prothoracio processes overlapping yranulatu n Lea. 

ce. Anterior prothoracio processes not meeting Haagi Dobrn. 

bb % Elytral cost© not parallel Hopei Brume. 


Section iv,, at present contains only one species, herein described 
as H , crenatipennU rnibi. 

Section iv. Elytra quadricostate. 

crenatipenni*, n.sp. 

Section v . — Elytra tuberculate. 

Consists of four described species, but they are perhaps the 
most difficult of all to identify or classify with any real definite^ 
ness. Taking them in order of priority of description, they are 
//. ovatu* Gu6rin, II. tuberculatus BrArne, If. echinatus Hope, and 
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//, korridus Blackb. Ho far as I am aware, this group is confined 
to New Houtli Wales and Victoria, but enjoys a wide range over 
this area. I have examined a very large number of specimens, 
and have twenty- two specimens before me now. It may be 
doubted whether the four are not merely geographical varieties 
of the same species; but for the present I will note my own 
observations on the differences noted iu the types inspected, and 
in the specimens observed. , 

//. ovatus Guer., is the largest of the four, and the only one 
having distinct coatee, two on each elytron, the first a short 
scutellary costa, the second more or less parallel to this, both 
being uninterrupted or nou-nodulose, at least, on basal part of 
disc. The outside edge of elytra (seen sideways) is very thin and 
laminate, but a little recurved; while the extreme od^e of the 
prothorax is wide, convex, and so much recurved as to be nearly 
horizontal. My note on inspecting the specimen in the Hope 
Museum is, that it is only a variety of //. echinatus Hope, My 
largest specimen, from Oowra, N.8. W., measures 17 x 12mui.; 
other specimens from Mulwala and other parts of New South 
Wales are normal in size. 

//. tuberculutUH Br&me. — 1 do not think I have seen the type 
of this, but, from de Brume’s figure, it appears to be the form 
commonly found throughout the whole of New South Wales, I 
have specimens from Mudgee, Muswellbrook., Camden, Gutita- 
wang, Baan Baa, etc., varying in length from 10$ mm. to 14 mm. 
They can be distinguished from the other three species by Mr. 
Blaoli burn's test as to the comparison of the extreme margins of 
the pyotborax and elytra. Alone of the group, this species (if 1 
am correct in my identification) has the extreme edges of the 
elytra, seen sideways, more or leas concave or fiat, and similar 
to, though sometimes slightly narrower than, those of the pro- 
thorax, which are narrower and much less upturned than in H. 
watu* Gu6r. The tubercles are also smaller than on the other 
species, and, in general, round. 

ft. tohiwdUB Hope.— The type or ootype of this is probably 
the specimen referred to by Sir W. Macleay (These Proceedings, 
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Ser.2, Vol.ii., p,649) and which I have closely examined in the 
Maoleay Museum. It is labelled H . echinatm r Macleay, N.8.W* 
I have specimens exactly like it from Mount Macedon and other 
parts of Victoria. The edges of the elytra are thin, as in H, 
omtus Gudr.,' those of the prothorax wide and upturned. The 
tubercles of the elytra are larger than in H . tuberculous Br&me, 
the short soutellary costa is nodulose or broken, and the large 
seriate punctures are more evident than in the other species. 
The form is in general narrower than in //. tuberculatum The 
figure given hy Hope is of little use for distinguishing the main 
points of difference between this and the other species. 

H, horridus Blackb., is not aptly named, since horridus 
suggests spines, while the description evidently refers to 
“ tubercles ” only, on the elytra. These tubercles are larger 
than in any of the preceding, I have three specimens, taken by 
myself near Mt. Kosciusko, which correspond to Mr. Blackburn's 
description. The author only states of the locality that the 
South Australian Museum possesses a single specimen, probably 
taken in South Australia.” The extreme edges of the prothorax 
and elytra are as in H. ovatue Gudr., and H. echinatus Hope. 

Section v. Elytra lubtrcuicUe. 

A* Edge of elytra {seen sideways) concave or flat ... tuber cnlsUus BrSme. 

A Am Edge of elytra (seen sideways) laminate. 

B. Elytra oostate omt%* Gndr t 

BB. Elytra not oostate (in general). 

C. Elytral tubercles small*.... var.(?) echinatus Hope. 

00. Elytral tubercles large var.(?) Aotrftto# Black lx 

Hkuevb Per bon ii fioisd. 

If, falcatm Paso. 

Widely oval, convex, pitchy black, prothorax opaque, elytra 
rather nifcid, antennis and tarsi piceous, the former reddish at 
black, slightly nitid. 

Head: Jabrnm enaarginate, epistoma nearly fiat, truncate in 
minutely sl^^gteeiMd, antennte much shot^i 
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than prothorax, third joint as long as fourth and fifth combined, 
840 oval and flattened, eleventh obovoid and longer than tenth. 
Prothorax (5x9 mm.) widest at base, length measured to apex of 
anterior prooess, sides narrowing in a curve from base to apex, a. 
little sinuate anteriorly, posterior angles acute, slightly produced 
and deflected at the tips, anterior processes narrowing to a point, 
gradually rising above the plane of prothorax and exactly meet- 
ing vertically above the middle of the head (not produced in 
front of head) with their edges vertical at thoir junction [this 
character is not constant, and subject to variation], each process 
separately rounded or falcate, and recurved at the apex; foliate 
margins wide, concave, separation from disc marked by sulcate 
depression in front only, extreme border thick and reflexed from 
above (seen sideways, thin and continuous with under surface). 
Disc convex and carinate, the line of carina, seen sideways, form- 
ing a triple curve, or trisinuate line, the posterior equiangular 
triangular tooth much the most prominent part, with posterior 
edge oblique and continuous to base; surface of disc and margins 
closely puatulose, base closely fitting elytra and crenulate. 
Soutelluni transversely semielliptic, finely punctured and non- 
carinate. Elytra as wide as long(10*5 mm.), oval, widest behind 
middle, slightly narrower than prothorax at base, apex a little 
produced, shoulders obtuse-angulate, the angle emphasised by 
strongly raised border ending abruptly at middle of basal side, 
vertical near Shoulder but gradually becoming explauate at apex; 
foliate margins of same width as those of prethorax at base, 
gradually narrowed and obsolete at apex, slightly gibbous at 
base, convex behind, extreme border reflexed and much thinner 
than that of prothorax (seen sideways it is much thicker than it 
and convex, the lower edge carinate and below the plane of 
undersurface); disc tricostate, the suture and two subparallel 
costae strongly raised; of these the suture less raised, continuous 
from base to apex, the other two little divergent at base, very 
slightly convergent and abruptly terminated on apical declivity, 
crenulate on both sides; surface lineate-punctate, the part between 
eoste containing two rows of large punctures at intervals of 



98 


BKVISION OF SYMFKTKS AND lIXMRUS, KTC , 


about the diameter of one of them (besides the large punctures 
on the sides of the costae), between costae and margins the punc- 
tures much smaller, but still lineately arranged, disc and margins 
clad with very short reddish hairs, on each side a line of spini- 
form pustules situated considerably above the junction with 
margins; proBternum convex, cylindrical between coxes; abdomen 
smooth, minutely punctured ; tibiae hairy, apical spines small. 
Dimensions — 13-15 x 9-10 5 mm, 

flab . — South Australia and Kangaroo Island. 

HkLACUB SPJNIFBR, n.&p. 

Widely elliptic-ovate, glabrous, moderately convex, entirely 
black; the whole, except heed and margins of prothorax, bril- 
liantly nitid, antenn» piceoua, tarsi clothed with red tomentum. 

Head : labrum emarginate, fringed with red hair; epistoma 
truncate, angles rounded, with strongly raised ridge separating 
epicr&niuin from forehead continuous with frontal ridge (between 
the eyes); epicranium depressed and sparsely punctured; eyes 
large, transverse, separated by space less than 1 inm.; anteunm 
extending to the base of prothorax, third joint cylindrical, as 
long as fourth and fifth combined, succeeding joints successively 
wider to apex. Prothorax { 8 x 14 min,), length measured to apex 
of anterior process, width at base, sides moderately rounded, 
faintly sinuate in front, incurved and produced posteriorly into 
a distinct tooth, anterior processes just meeting, regularly narrow- 
ing, on both edges, at the apex into a U shaped termination, 
enclosing head in an oval of 3 mm. diameter; foliate margin* 
wide (margins : disc as 3 : 7), raised near base, rather flat and 
obliquely raised in front, extreme margin vertically raised and 
strongly thickened posteriorly, surface of margins opaque, very 
minutely roughened and separated from disc by irregular depres- 
sion. Disc convex, depressed along anterior edge (extreme 
border slightly raised); edge, seen sideways, thin; two large 
foveate depressions near base, strongly carinate at centre, carina 
not continued to apex and terminated posteriorly by a long apini- 
forrn tooth, produced obliquely baok wards, surface smooth and 
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Srapunotatc, curve o £ carina (seen sideways) continuous. Seu- 
jMum seraiellipfcic, raised in middle. Elytra as wide as long 
(16 mm.), widest behind middle, of the same width as prothorax 
afc base, sides gradually widened, widely rounded at apex, humeri 
(seen from below) obtusely angulate; seen from above, the angle 
iormed by thickened raised border is rounded; foliate margins us 
wide as those of prothorax at base, only slightly narrowed at 
apex, gibbous at shoulders, horizontal at sides, more convex at 
apex, extreme border very thick and strongly reflexed, edge(seen 
sideways) deeply concave and much wider than that of prothorax. 
Disc convex, apparently impu notate, separated from margins by 
a row of round pustules continuous from behind humeral callus 
almost to apex of costie; with strongly raised costa on each 
elytron extending from base to apex of disc, diverging at base* 
gradually converging on strop apical declivity, again u little 
divergent near apex (3 5 rum. apart at base, 2 mm. distant at 
apex), costie crenuiate on sides, the suture slightly raised from 
middle to apex, sulcate on each side, the depression widening 
towards apex into a concavity between suture and costas, and 
containing a single line of puuctures rather widely separated. 
Abdomen finely, not deeply punctured, underside of legs opaque 
and slightly rough, tibiae coarsely punctures!, sparsely clad with 
red recumbent hair and strongly bispinose. Prosternum convex 
in front, cylindrical between coxcu. Dimension*- —22 x 16 mm. 

Ilab , — West Australia. 

A single specimen, probably female, in the French Collection 
of the National Museum, Melbourne. It is very distinct from 
any described species by its combination of large size and polished 
-ebony black colour. Though widely differing from //. consular is 
Paso., it is perhaps nearer that species thau to others, but may 
♦readily be distinguished by its more brilliant )>olish, by thespinh 
, form pro thoracic carina, by its more parallel eiytral costa*, and 
by its widely oval form. (//. connularis is obovate, widest at 
Shoulder, //, spinijsr widest behind the middle). Type in the 
National Museum, Melbourne, 
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HbLAUS APPROXIMATE, D.Sp. 

Elongate-ovate, glabrous, piceous-blaek, subnitid, almost 
impunctate above, underside piceous with margins and legs 
lighter colour. 

Head with labrum slightly emarginato and fringed with 
reddish hair, epistoma truncate and reflexed, minutely granulose, 
eyes almost contiguous, centre of forehead in front of eyes 
depressed, antenna? rather slender, joints 9 and 10 shorter but 
not wider than the rest, eleventh elongate-ovoid, men turn cordate 
and longitudinally carinate. Prothorax transverse(8 x 11^ mm.), 
widest at base, uniformly narrowing to apex, much less convex 
than H, ellipticus Lea, margins widely reflexed, thickly bordered 
at base, border becoming gradually obsolete towards apex, 
anterior angles acute and overlapping at the points, posterior 
angles acute, marked lytic ntate and produced downwards, anterior 
processes minutely punctate near the edge. Disc impunctate, 
with central carina more uniform and less elevated than in 11, 
elliplieus, riot extending to either margin, and less strongly 
44 beaked 99 behind; base strongly trisinuate, with margin closely 
serrated. Scutellum widely triangular, concave and deflned by 
raised border, punctulate. Elytra ovate, subparallel on the 
anterior half, a little narrower than prothorax at base, humeral 
angles subdentate, obtuse(about 100’), concave margins less wide 
than those of prothorax, with reflexed border on sides only con- 
tinued for a short distance at base and becoming gradually 
attenuated to a thin line at apex; edge of border (viewed side- 
ways) strongly cctieave, this lateral channel narrowing from base 
to apex, but distinctly narrower than in 11, fllipticus . Disc with 
suture evidently carinate towards apex, less so anteriorly (except 
on sides of scutellum), with two strongly raised carina? on each 
side of the suture, these carinse finely sinuate when viewed closely, 
slightly curved outwards at the middle, and terminated near the 
summit of the apical declivity; a row of small lateral pustules 
beginning behind the humeral callus and obsolete on apical 
curve. Pros temal keel moderately raised, not notched, hut 
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punctuiate between the coxae, and produced hindward into a 
distinct subvertical tooth; anterior segments of abdomen with 
longitudinal lines of very minute granules, apical segments finely 
rugosely punctate; legs rugose and finely granulated on the out- 
side, thickly clothed on the inside with reddish hair. Dhnemtiom 
— 20 x 1 1;5 mm. 

II ah. — Onslow, West Australia. 

A single specimen (g) kindly sent by Mr. 0. French. An 
evident ally of //. nlliplicus Lea, it can readily he separated from 
that species by (1) much less convex form; (2) more narrowly 
pointed prothorax with more acute anterior angles; (3) dentate 
posterior angles to prothorax; (4) elytral carinai terminated con- 
siderably before tlie apex; (5) slenderer antennre, especially of 
apical joints; (6) prosternum less raised in front and dentate 
behind. Type in author's coll. 

Hklasus comatus, n.sp. 

Elongate-ovate, black, nitid; antenna?, palpi and tarsi piceous 
red; whole upper surface finely, sparsely and irregularly granu- 
lose, each granule bearing a long whitish hair. 

Head immersed in thorax beyond the eyes, flat, minutely 
punctate, and granulose, labrum emarginate, epistoma sub trun- 
cate; antenna? long, extending to base of prothorax, third joint 
about equal to fourth and fifth combined, three apical joints 
globular and successively larger, eleventh much the largest. 
Prothorax(J x 9*5 mm.), length measured to the apex of anterior 
process, width at base, anterior processes acute, just meeting at 
tips, and enclosing head in a transverse oval 3 mm. wide, sides 
arcuate anteriorly, a little sinuate behind, posterior angles very 
acute, dentate with tooth deflexed, base strongly insinuate, 
central lobe produced backward; foliate margins wide (especially 
the anterior portion), inclined obliquely upwards, posteriorly 
reflexed at extreme margin, surface minutely and sparsely 
jfranuiose and pilose only near base; extreme margin (seen side- 
ways) widely concave, becoming laminate at apex, distinctly 
punctate, basal edge of margins and disc strongly serrated; disc 
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moderately convex, centrai oarina interrupted anteriorly and not 
extending to apex, at base forming a widely rounded hump, with 
posterior extension produced downwards into a distinct “ beak” 
overhanging the base; seen from al)ov© this carina posteriorly 
widened, convex, and punctate. JScutellum triangular, strongly 
ridged in the middle. Elytra(Vl x 9 5 mm.), base insinuate and 
serrated, less wide than prothorax, humeri rectangular and 

dentate at their lower margin, the upper raised margin more 
obtuse and rounded, sides subpamllel, slightly widened behind 
the middle, a little acuminate at ap«x; foliate margins moder- 
ately wide and horizontal at base, becoming narrow, sub- 
vertical, and continuous with disc before middle, extreme 

border thickened, orenulate and little raised, seen sideways 
concave, wide as that of prothorax at base, gradually narrow- 
ing to apex, with double border thick and nitid. Disc 
depressed at base, convex behind, bioostate, a thick erenu- 
late carina on each elytron, these 3 mm, apart, outwardly 

directed in front, subparallel for the greater part, liar 

rowed, converging, and abruptly terminated on apical 
declivity, suture nowhere raised, a line of round pustules extend- 
ing front behind shoulder, then growing smaller hind wards and 
becoming obsolete before apex. Prosternum widely carinate, 
carina transversely notched, nitid, bifurcate, and terminated at 
base by two round shining pustules; strongly produced backwards 
and received into a deeply U-shaped mesoalernal cavity, this 
cavity itself bordered by a raised notched margin, metasternum 
with similar hut leas raised carina than that of prosternum; 
abdomen finely granulosa, interstices closely and minutely punc- 
tate, whole undersurface, legs, palpi and antenna* strongly pilose, 
the flavoua hair longest on legs and sternum, tibiae strongly spinose, 
lags (especially tibiae) long. Dimensions 19 x 9'$itim. 

Hob, — -Minilya, West Australia(Mr. T. Warr). 

The above very interesting addition to the genus is represented 
by a unique male specimen in the French Collection of the 
National Museum, Melbourne, and bears a label inscribed 
“Menilya, W. Aust., pres, by T. Warr, 1902.” It is very 
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distinct from other members of the bioostate group, though (very 
superficially) nearest to B, ellipticu# Lea. It is, however, 
narrower, in proportion to length, than H . Mipticua, while its 
detailed structure is very different. The prothoracio margins 
take a wide sweep forward, and the long, sparse, pale yellow 
hairs above, and the thicker and darker clothing beneath, make 
this species easily identifiable. 

Hbueus Gsorosi, n.ap. 

Widely ovate, rather depressed, dark brown, moderately nitid, 
with edges, costae, oral organs, and tarsi reddish, antennae and 
tibiae pitchy-red. 

//sari narrowly rounded in front, with epistoma reflexed and 
limited behind by a straight transverse suture, forehead flat, 
minutely pustulate, eyes approximate; antenna* extending beyond 
base of prothorax, third joint as long as fourth and fifth com- 
bined, 8d0 round, eleventh wider and longer than preceding, 
ovoid. Prothorax 4 x 10 mm., width at base, length in middle, 
flat and depressed on disc, margins widely perfoliate, together 
half as wide again as disc, nearly semicircular in outline, faintly 
sinuate towards apex, base Insinuate, auterior processes over- 
lapping, narrowing but rounded at apex, posterior angles acute 
and produced backward, extreme margins strongly raised, outside 
edge (seen sideways) concave; foliate margins increasingly concave 
towards apex, disc minutely punctate, pustulate and clothed with 
very short reddish hair (very sparsely so ou margins); base and 
apex with thin, raised, reddish border, disc with central carina 
bicurved, little raised, and not continuous to base or apex. 
Scutellum raised, strongly transverse and elliptic. Elytra much 
wider than prothorax, widest at middle, foliate margins wide and 
slightly undulate, their planes a little inclined upwards, very 
little narrowed at apex, faintly punotulate; extreme edge (seen 
sideways) concave, slightly wider than that of prothorax, forming 
a reflected margin subobaolete at apex; disc with two sharp sub* 
parallel cost* strongly raised, slightly divergent at base, abruptly 
ending on apical declivity and narrowly separated (about 2 mm.); 
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suture also costate but less raised than preceding, surface of disc 
-closely, coarsely and confusedly punctured, with two equidistant 
lines of punctures between the costas and margins, interrupted 
and confused with the rest at base and apex, but forming with 
the rugose intervals two short indistinct lines near centre; a row 
of lateral punctures placed in a deeply indented sulcus; cpipleum; 
and overlapping sides of sternum very coarsely punctured, with 
intervals rugosely vermieulate; abdomen finely rugose, with taint 
longitudinal strigose aspect. Legs normal. Dimensions 10 x 
12*5 mm. 

Hub . — King George’s Sound, West Australia. 

A unique specimen, female, in the Macleay Museum, labelled 
R % Perronii Boisd.; but this identification is in glaring defiance 
of the description and figure as given by de Brdiue.* It is 
evidently nearest to H . cantor Pane., in its ovate form and 
depressed thorax, while it differs from that species in (1) smaller 
size, (2) leas circular form, (3) closer elytra] costa*, etc. I have 
named it after the veteran Curator, Mr. George Masters, while 
its name will also suggest its habitat. 

Hellos Gileau, n.sp. 

Broadly ovate, convex, nitid, black above, piceous-black 
beneath, tarsi and apical joints of antenna* reddish. 

Head with lakrum emarginate and truncate, with rounded 
angles, epistoma truncate and rather flat, rounded at the sides, 
epicranium forming a subtriangular plato between and continued 
in front of the eyes on the same plane as the eyes, part between 
this and the epistouia rather abruptly depressed; eyes large, 
separated by less than 1 mm., antennae not extending to the base 
of prothorax, third joint cylindrical and slender, 4-7 obconie, 
slightly increasing in width, 8-11 subspherical, forming a club 
much wider than the rest, eleventh largest and not at all pointed. 
Prothorax tran«verse(6 x 10 mm,), width measured at base, length 


* The above was written before reoeiving the (I believe) true //. Ptrronii 
from Mr, Gahan, H. Qtorgti is still further removed from this species. 
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in the middle to apex of anterior process, glabrous, not per- 
ceptibly punctured on disc, minutely bristled on margins, widest 
near base, thee narrowed, a little sinuately to the apex, slightly 
incurved at the posterior angles; anterior processes acute, over- 
lapping at the points, enclosing the head in a circle of 2 mm. 
diameter, posterior angles acute and dentate, foliate margins 
together about half the width of disc, gibbous at the base, 
•concave anteriorly, with the edge thin, rounded and raised, con- 
tinuous with the under surface; base strongly trilobed, the discal 
lobe curved backwards and meeting the marginal base in a wide 
but distinct angle, the marginal base coarsely serrated; base and 
apex not apparently margined. Disc with central oarina not 
reaching apex, rising strongly in a double curve and forming a 
large blunt tooth near base, with its posterior outline subvertical 
(not beaked or overhanging). Scutallnm transverse, triangular, 
and depressed. Elytra nearly as broad as long(12*5 x 11*5 mm.), 
widest behind middle, humeral angle defined and obtuse, sides a 
little incurved at shoulder, then very gradually widening to apical 
third, widely rounded «t apex, the apices of elytra very slightly 
produced and separately rounded, foliute margins as wide as those 
of the prothorax at base, narrowing to half-way, and narrowest 
at apex, subhorizontal at base, more oblique and concave towards 
apex, with extreme border strongly raised and infolded at base; 
border reflected at sides, nearly flat at apex, with edge (seen 
sideways) flat, slightly grooved, and wider than edge of pro- 
thorax, but narrowing at extreme apex. Disc convex, coarsely 
punctured, with some indications of a linear arrangement, and, 
together with margins, thinly clad with flue short black bristles; 
the suture, and one on each side of suture, forming three equally 
raised parallel costae; of these the sutural costa is continued from 
base to apex, the discal costae extending from base to the summit 
of the apical declivity and distant about 3*6 mm, apart, all three 
cost* having a line of large punctures at each side on the elytra. 
Abdomen more densely but less coarsely punctured than elytra, 
legs (especially tibiae) rugose and finely granulated and bristled, 
.apex of tabi» strongly bispinose (longest on the lore tibiae), tarsi 
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beneath clothed with reddish tomentum. Prosternum slightly 
convex; with raised border extending around the coxa, hind 
margin sub vertically produced; submen turn closely punctured* 
Dimension s 18 x 11 *5 mm. 

Bah . — South Perth, West Australia; collected by Mr. H. Giles. 

Four specimens are before me, one the rest, 1 think, sent 
by that very observant naturalist, Mr. Henry Giles, of the 
Zoological Gardens, South Perth, to whom I am much indebted 
for these and other specimens, and after whom 1 name this insect. 
From //. rugosijwmi » Carter, it differs in its broader form, 
smoother and more nitid prothorax (with its double humped 
carina), and the bristly clothing of its elytra. Type in author's 
coll. 

Hklaus occidkntalis, n.ap. 

Wider and more convex than the preceding (//. Gilesii) t and 
of a more nitid black on the upper surface. 

Head wider than in II. Gilesii, with uppor surface dotted with 
small pustules, triangular impression in front of eyes bisected by 
distinct longitudinal sulcus, extending to base of eyes; antenna? 
stouter, especially the basal joints. Prothorax (6 x 11 mm.) 
bearing minute setigerous pustules on disc and margins, widest 
at base, narrowing more abruptly, and more sinuate towards 
apex than H . Gilesii ; posterior angles acute, dentate and defiexed 
at point, but not incurved, anterior processes widely rounded and 
overlapping, enclosing the head in an ellipse whose major (trans- 
verse) axis is 2 mm. Width of combined margins to disc at base 
as 5 : 6 , these more concave than in II. Gilesii , with the edge more 
thickened and not continuous with under surface; base trilobed, 
marginal base very finely serrated, not margined. Disc with 
central carina not reaching apex, more strongly raised in a double 
hump (i.*., with frontal declivity much steeper) and forming a 
high rounded tooth near base, with posterior outline less vertical 
than in //. Gilesii. SeuteUum transverse, triangular, and reused. 
Elytra broader than long (11 x 12*5 mm.), widest behind middle, 
humeral angle rounded, not defined, sides scarcely incurved at 
base, apices separately rounded, foliate margins wider than those 
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of prothorax at base, gradually narrowing to apex, but flatter 
than in 77. Gihrii, extreme borders sub vertical or slightly out- 
wardly oblique, with edge (seen sideways) concave, wider than 
the edge of prothorax and perceptibly wider than in H, 
Gilttfiti, especially near apex. Disc very convex, finely and more 
closely punctured, with no indication of a linear arrange- 
ment except by two faint lines of larger punctures equally and 
widely separated; the punctures bearing short black bristles; 
three strongly raised costa* arranged as in IL Gileaii; discal 
costa* 4 mm, apart, the junction of margins with disc also indi- 
cated by a slightly raised interrupted costa, outside which is a 
row of large lateral punctures (much larger than any on H. 
Gihifiii). Abdomen very minutely and densely punctate, under 
side of margius with larger punctures (in both cases finer than 
in II. Gilenn); otherwise similar to U. Gileeii. Dimeneionn 
17 x 12*5 nun. 

I lab. — Shark Bay, West Australia. 

Two specimens, both are before me, sent by Mr. 0. French* 
FX.S. A close ally of H. Gilneii mihi, it differs most in its 
shorter, wider form, greater convexity, much more abrupt apical 
declivity of discal parts, its wider and more horizontal elytral 
margins, more nitid surface, finer and more irregular elytral 
sculpture, besides the other differences noted above. Type in 
author’s coll. 

ttUGOStPENNlS, n.sp. 

Oval, convex, almost glabrous, subopaque black above, piceous 
and more nitid beneath. 

Head nearly round in front, rather narrow, epistoma not 
convex, epicranium little depressed, antennal orbits not pro' 
mineut, eyes approximate, antenna* much shorter than prothorax, 
third joint shorter than fourth and fifth combined, apical five 
joints considerably wider than preceding, seven fch and eighth 
larger than ninth and tenth respectively, these two short and 
transversely elliptic, eleventh largest and oval. Prothorax (of > 
6 x 8 mm., widest at base, length measured to apex of anterior 
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’process, sides sinuately narrowed to apex, posterior angles acute, 
produced a little backwards and downwards into a short tooth, 
anterior processes slightly overlapping, hollowed and narrowly 
rounded at extreme point, enclosing head in a circle of less than 
3 mm. diameter; foliate margins concave, strongly reflexed at 
border, edge (seen sideways) thin and continuous with under 
surface; disc convex, with central carina rising in a single curve 
to its highest point near, but not at apex, posterior edge of 
carina descending in a steep declivity to base, head and prothorax 
minutely and closely pustulowe, base strongly Insinuate, edge not 
crenuiate, Scutellum transversely triangular and a little raised 
in middle. (9x9 mm.) ovate, widest at middle, of same 

width as prothorax at base, apex of each elytron separately 
rounded; shoulders obtusely angulate, foliate margins as wide as 
those of prothorax at base, narrowing to apex, concave for the 
greater part but horizontal, not gibbous at base; extreme edge 
reflexed, seen sideways narrow, convex, of same width as those 
of prothorax and continuous with under surface; surface of 
margins subhevigate. Disc very convex, tricostate, with the 
suture and two subparalltd costie forming strong ridges of almost 
equal height; sutural costa continuous from base to apex, the 
other two scarcely divergent at base and very little convergent 
a.nd abruptly ending on apical declivity, crenuiate on sides; 
between these cost® and the sides are two subobsolete costae 
continuous from base almost to apex, the junction of disc with 
margins marked also by crenuiate impression, on the outside of 
which is the line of large lateral punctures: whole surface of 
disc coarsely and irregularly foveate-punctate, without linear 
arrangement, intervals coarsely, subreticulately rugose. Pro- 
sternum little raised, posterior process flat and sulcate at sides, 
abdomen minutely shagreened, under side of femora smooth, 
tibiae rugose, not hairy, apical spines small. Dimension*, £ 
14 x 9 mm.; Q 16 x 10 mm. 

Hob. — Bridgetown, West Australia(Mr. H. M. Giles), 

Two specimens are under observation, for which I am indebted 
to the enthusiasm and generosity of Mr. Giles. The species is 
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distinguished by its almost glabrous surface, besides the other 
characters described above. With a strong lens, very minute 
bristles may be detected on the elytra, but they are in marked 
contrast to the evident olothing of all the preceding secies 
described by me. The female specimen is larger, and has its 
anterior processes more recurved and a little wider at the apex 
than the male, so that the apical part of the head is covered; in 
the male, they are more extended, so that there is some clear 
space between them and the front outline of the head. Types in 
author’s coll. 

HkL*U 8 OPACJICOLM8, ll.Kp. 

Broadly ovate, very convex, head and prothorax opaque, elytra 
subnitid, upper and lower surface black, antenme and palpi 
slightly piceous. 

Head with labrum narrowly truncate in front, straight at sides, 
epintoma truncate, not reflected, and arched (from front view); 
sides a little raised, widening in a straight line to the antennal 
orbits, front with epicranium raised, anterior portion depressed 
to the plane of the epistoma, without suture to define these 
regions; the whole upper surface of head and prothorax closely 
and distinctly granulosa; antennae not extending to base of pro- 
thorax, third joint subcylindrical, as long as the fourth and fifth 
combined, 4*7 wider and subtriangular, 8-10 much wider thau 
the preceding and round (8fch larger than 9 or 10), eleventh 
largest of all, widely ovoid. Prothorax more convex than in 1L 
Qitetiii glabrous, nearly twice as wide as long (5 2 x 10 mm.), 
foliate margins more concave, rugose and narrow, width of disc 
to combined margins as 3 : 2, the anterior processes rather narrow, 
widely overlapping, acute and incurved (falcate) at the points, 
enclosing the head in a transverse ellipse (1*5 x 3 mm.), sides 
gradually narrowing from base to apex, with apex more blunt 
and incurved than in H ♦ Gile$ii t a little incurved at posterior 
angles, these acute, dentate, and overlapping elytra; outside edge 
raised and reflexed (seen sideways, very narrow and round;, basal 
margin not apparently serrated. Disc very convex, with central 
Carina starting near apex, rising to an elevated flattened hump 
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near base, with posterior outline steeply sloping (not overhanging) 
to the base. Scutellum transverse, triangular, and granulose* 
Elytra very convex, as wide as loug (11 min.), widest behind 
middle, shoulders bluntly rounded, foliate margins wide and 
concave at base, strongly narrowing towards apex, becoming 
horizontal in that region, extreme edge (seen sideways) wider 
than that of prothorax, concave and gradually narrowing from 
base to apex, obsolete behind; margins and disc closely set with 
short upright black bristles. Iliac strongly tricostate, sutural 
costa extending from scutellum to a(*ex; two parallel costw, one 
on each elytron (3*5 mm. apart), more strongly raised than sutural 
costa at base, abruptly ending on apical declivity, coarsely and 
irregularly punotulate on disc, margins impunctate, with faint 
indications of raised longitudinal lines on disc outside costae, and 
a more or less continuous line of raised linear granules on the 
outside of disc, forming a low orenulate costa. Abdomen very 
finely and longitudinally rugosely puuctate; under side of margins 
coarsely punctulate, prosternum transversely rugose, submentum 
finely granulated; legs (especially tibiao) thickly granulated, tibial 
spurs much shorter than in II. Gile»ii 9 prosternum convex, with 
posterior process rounded and margined, and only slightly pro- 
duced. Dimensions 16x11 mm. 

Hab. —Perth, West Australia. 

A single specimen (<J), sent by Mr. W. Duboulay. A specimen 
in the Macleay Museum is paired with another species labelled 
II. Maeternii Pasc It is superficially like both H . Gilesii and 
the specimen from Salt River, W. A.* which, Mr. Masters assures 
me, is a cotype of //. Maetenii Pasc.; but the last has red bristles 
(though described with black), and the side edge of pronotum is 
concave and equally as wide as that of the prothorax; with wider 
anterior processes to the prothorax, and wider lateral margins; 
H\ opacicoUis is strongly differentiated from II . Qileeii by its 
opaque granulated head and prothorax, inter alia. 

Hkljbus spAtusus, n.sp. 

Elongate-ovate, subparallel, depressed, subuitid, piceous-black* 
Tvith foliaceous margins yellowish on the prothorax and its 
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patches on the elytral margins; antennas, palpi, and tarsi reddish, 
with apical joints of the first lighter, 

Bead finely rugose, with only a portion of the eyes and fore- 
head not covered by the profchoraoic process; labrum red, trun- 
cate and protuberant; eyes round, large, fiat, close, and coarsely 
faceted; antennas nearly extending to base of prothorax, third 
joint cylindrical and thinner than the succeeding, as long as the 
fourth and fifth combined, 4-8 obconic, gradually more transverse, 
9-10 widely oval, eleventh largest ami spheroidal, /'rotkorasr 
trad* verse (6 x 9 mm.), glabrous, widest at base, narrowed semi- 
circularly to apex, anterior processes widely truncate at apex, 
and just overlapping, the perforation enclosing head forming 
nearly a complete circle of 2 mm. diameter, with the basal margin 
a little intrusive; foliate margins wide, with raised thickened 
border oblique)}' flattened on its edge, posterior angles acute and 
closely fitting l*nse of elytra; margins finely punctured and 
grauulose, base of margins strongly serrated; disc rather fiat, 
minutely rugose, with central carina uniformly raised (not denti- 
form) from base almost to apical margin, the former thinly, the 
latter not perceptibly bordered. Elytra parallel fur two-thirds 
of their length, longer than broad (11 x 10 mm.), more convex 
than prothorax, with flattened foliate sides of the same width as 
those of the prothorax, slightly narrowed at spex, shoulders 
rather square with the extreme angle rounded, ajux square!} 
rounded* border strongly raised, with oblique edge of the same 
width ag that of prothorax and a little concave; disc furnished 
with two strongly raised subparallol coat® very close together 
^iess than 1 mm. apart), extending from the base alums t to apex 
of disc, a little divergent at base, and convergent and closely 
approximate at apex, near which they abruptly end, suture 
faintly carinate near apex only; outside the cost® on each elytron 
four rows of thinly arranged tuft* of long pioeous hair, the* 
external row* closer than the rest, each tuft consisting of two 
or three coarse upright h*ir$ curved at the tips, with about 
such tuft* in a single row, otherwise glabrous; disc 
coarsely and irregularly iineate-punctate. Abdomm glabrous, 
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and rugose with a tendency to longitudinal strigosity, pros tern um< 
distinctly carinate, produced hind ward and rounded at hinder 
apex. Legs very rugose, inside of tibiae and under side of tarsi 
lined with short reddish hair. Penis longitudinally sulc&te above* 
Dimensions 16 x 10mm. 

Hab. — Onslow, West Australia. Sent by Mr. 0. French, F.L.S. 

A single specimen, entirely differing from all the other 
tufted species, with its strongly raised elytral cost® more approx- 
imate than in any of the cosfciform species, though nearest to //. 
MaeUayi Br6me, in this respect. The yellow markings on the 
margins may be individual and due to immaturity, but their 
transparency is due to the thin structure of this part Tyi>e in 
the author’s collection. There are two specimens in the French- 
Collection, Melbourne Museum. 

Hkljeus Frknohi, n.sp. 

Elongate-ovate, black, very nitid and smooth, antennae and 
legs piceous, the former with apical joints red. 

Head : labrutn evident, epistoma truncate in front, with blunt 
angles, sides a little raised towards the antennal orbits, limited 
behind by a straight transverse ridge; behind this the front 
triangularly raised, the triangle defined by raised impression 
with apex between the eyes, its base formed by transverse ridge; 
this triangle depressed in the middle. Eyes nearly contiguous, 
large and oblique. Antennae at rest not reaching base of pro- 
thorax, third joint less than fourth and fifth combined, 4-7 
obconic, 8-10 round, eleventh ovoid. Prothorax transverse 
(6x8 nun.), circularly eniarginate, disc rather flat except at the 
strongly raised central cariua, sides angularly raised, so that 
(viewed sideways) the outside margins are considerably higher 
than the diaeal carina; widest at base (in g slightly in front 
of base), then gradually arcuately narrowing (a little sinuate 
anteriorly) to apex; anterior processes hollow, terminating in a 
rounded point, just crossing (in g not quite meeting), posterior 
angles acute, produced backwards into a blunt tooth (viewed 
sideways, these denticulate angles, though deflexed at the apex. 
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arc seen to he raised above the rest of the margins); margins 
wide with border strongly raised ami reflexed, generally concave, 
especially near border, with a convex swelling within at about 
half-way; surface of margins a little transversely wrinkled. 
.Disc slightly concave anteriorly, raised posteriorly, finely punc- 
tured, punctures more evident towards the sides; central carinu 
two-loijpd, anterior part not extending to apex, with outline low 
and uneven, posterior lobe much more raised into a round pro- 
tuberance with its hinder edge subvertically terminated some 
distance from base. ScuteUum very transverse and not pro- 
minent. Elytra narrowly oval, convex longitudinally and trans 
vorsely; as wide at base as pro thorax, then gradually enlarged 
to behind the middle. Shoulders prominent, obtuse, and re flexed; 
ex plan ate margins much wider in front than behind, strongly 
reflected and deeply channelled at junction with disc, concave at 
humeral region, with two raised callosities occupying the full 
width of margins, the anterior of these more prominent and 
ridged than the posterior; border of margin itself rather widely 
reflexed and vertical. The border itself (viewed from the side) 
a little concave, with a fine sulcus defining the lower rim, this 
also deflaoted below the undersurface. Disc with suture carinate 
throughout, and two strongly raised subparallel cost®, one on 
each side of and rather close to the suture, the space between 
them widening a little at base, the cost® broken up into denticu- 
late nodules behind and terminated on reaching apical declivity; 
about half-way between the cost® and lateral gutter is a short 
row of shining pustules, obsolete at base and apex, a second 
row of closer and smaller pustules on the disoal side of gutter 
itself. A row of punctures along each side of sutural carina and 
cost®, and a row of larger punctures at sides of disc, the disc 
itself (between the cost®; and explanate margins minutely punc- 
tulate. Under side of margins of prothorax rather rugosely, of 
elytra coarsely punctulate, punotures round; prosternum with 
epimera finely transversely sfcrigose, prosternal process with pro* 
minent suboylindrioal keel, received into mesosternum by semi* 
circular groove; abdomen finely rugose, scarcely puuctulate and 
10 
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glabrous; femora and tibi© finely punctured, ti bine very sparsely 
and tarsi moderately clothed with reddish hair, tibiaj armed with 
two short spines at apex. (In $, hind tibia) perceptibly longer)* 
Dimenaion* 17 x 9*5; J 20 x 10 4 mm. 

Hab . — Phillips River district, West AuHlralm. 

1 am indebted to that enthusiastic and indefatigable collector, 
Mr. 0. French, of the Victorian Department of Agriculture, for 
a pair of the above distinct species, which I have great pleasure 
in dedicating to him in appreciation of his services to entomology*. 
While belonging to the same group as H. echidna White, and 2/. 
Macleayi Bierne, it differs markedly from each; the elytra] cost© 
of //« French* replacing the spines of the former, while the cost© 
of the latter are much less prominent, and not broken up into 
teeth behind, with the many other differences shown above. 
Types in the author's col). 

HkLvBUS OKKNATIPKNNIS, n.sp. 

Oblong, subparallel, opaque, rusty-brown, thickly clothed with 
gquatnose pile above, surface beneath pile and underside opaque, 
pitchy-black, tarsi reddish. 

Head : labrum narrowly produced, epistoma rounded and 
slightly raised, separated from forehead by arcuate ridge, front 
convex; eyes widely transverse and narrow, separated by a space 
equal to the width of an eye (diameter of minor axis), eyes 
bordered by smooth black surface ovolly widened in front. Head 
as well as the prothorax and elytra thickly clothed with short 
brown squamosity. Antenn© piceous, much shorter than the 
prothorax, third joint not as long as the fourth and fifth com- 
bined, scarcely enlarged towards apex, with four apical joints 
rounded, eleventh bluntly pointed. Prothorax transverse (6x8 
mm.), widest at base, tbonce arcuately regularly narrowed to the 
anterior processes, the latter narrowly acute, not furrowed in the 
middle and not quite meeting; posterior angles acute (about 75°) 
and very little produced backwards; foliaceous sides wide, slightly 
deflexed at base, their plane gradually rising and border more 
reflexed anteriorly. Disc moderately convex and strongly carinate 
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in the middle, carina interrupted about half-way by depression, 
with its hinder lobe (seen from the side) widely oval in outline 
(not pointed) and produced behind. S c.utAlum triangular. 
Elytra of the name width at base and half as long again as the 
prothorax, shoulders rectangular and subdentate, sides a little 
narrowing behind shoulder, then subparallel till near apex, with 
border rtyularly crtmu/nfrd, except near apex, explanate margin 
flat, widest at shoulder, then narrowed rather suddenly and 
continued of uniform width to apex; each elytron with two 
costas equidistant from the suture, each other, and the sides 
respectively; the first strongly rising in abrupt curve from basal 
margin, Incoming less raised posteriorly, abruptly ending on 
apical declivity ; the second starting from well behind the 
shoulder, then parallel to the first and terminating at the name 
distance from apex; the suture itself carinate from the middle to 
a. little behind the termination of the other four costs®. The 
whole undersurface thickly clothed with stout brown upright 
hairs, prosternum a little transversely strigo^e towards the sides; 
femora and tibiae thickly clothed wiih fawn-coloured recumbent 
hair; tibia* shortly spinose at the apex. Dimension* 15x8 mm. 

/fob . — Fort Darwin. 

I have received, through the kindness of Mr. 0. French, a 
single male specimen. It is quite distinct from the other 
described squamose species by its cron u late-sided and fi-oostate 
elytra, inter alia . Type in the author’s coll. 

EXCAKA LATUM, B.sp. (Fig. 1.) 

Widely ovate-cordate, chestnut-brown, glabrous, moderately 
sutid; antennae and palpi red, underside pale red. 

Head transversely oval, epistorna flat, rounded, and slightly 
raised at sides, eyes large, separated by a space less than the 
diameter of one, forehead coarsely, opistoma finely punctate; 
Antemne extending beyond bane of prothorax, third joint less 
thin the fourth and fifth combined, apical five joints successively 
widening end thicker than preceding. Pratkorax (S x 12 mm.) 
length measured in middle, width at base, width between 
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anterior angles 3 mm., disc very little wider than each margin at 
base; circularly omarginate at apex, anterior angles subroct- 
angular but blunt nt tips, sides a little sinuate 
but rapidly widening to base, posterior angles 
acute and overlapping elytra, base trisinuatc; 
foliate margins wide, horizontal, with outside 
part (not extreme edge) slightly reflexed, 
narrow raised border only apparent at apex, 
edge (seen sideways) laminate ; disc rather 
flat, central line indicated by depression near 
centre and base, two large irregular depres- 
sions near sides at base, disc and margins 
finely and closely punctured, with some indica- 
tions of longitudinal lines on disc and oblique 
wrinkles on margins. ScuteUum curvilinear 
or triangular, coarsely punctate. Elytra wider 
than prothorax at base, widest near midfile, 
abruptly narrowing to apex, foliate margins 
very wide, slightly gibbous near humeri, and 
a little convex for the greater part of width, outside portion 
recurved, this portion narrowed and horizontal at base, wider 
and concave at apex; disc with suture carinate, and six 
obscure cost» ou each elytron becoming obsolete at apex, 
of these the second and fourth more strongly raised; whole 
surface of disc and margins closely and finely punctate, and a 
single row of large punctures at junction of margins with disc 
from base to apex. Prosternum carinate, coxas enclosed by dark 
raised border, posterior intercoxal process narrowly triangular; 
abdomen very nitid and minutely punctate, apical segment a 
little strigose, under side of margins rather coarsely punctured, 
tibhd spurs short, hind tarsi with basal joint as long as the rest 
together. Dimension* 16 x 14 mm. 

Bab. — North-west Australia. 

A single specimen, male, in the Maoleay Museum, distin- 
guished from its congeners by its suboordate form; the deeply 
immersed bead, wide prothorax, and very wide elytral margin*? 
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rendering its identification easy. The combined margins of the 
elytra arc to the disc as .*1 : 4, 

PTRUOITXL^SUB 3MJUU8, n.sp. 

Widely and somewhat elongate-ovate, very convex longitu- 
dinally and transversely, deep black, uitid, an ten me and apical 
joints of tarsi reddish. 

tlm<l : transversely elliptic, with labrurn prominent, truncate 
and Hubrectangular, fringed with golden hair and closely 
punctured: epistoma strongly reflexed and hollowed within, 
regularly and widely rounded in front and on aides, with finely 
marked suture starting in front of eyes, continuing obliquely out- 
wards to margin; eyes large, separated by a space about equal to 
their greatest diameter; distinctly but rather distantly punctured 
on front, closely punctured towards the sides. An ten me stout, 
third joint as long as fourth and fifth combined, with apical four 
joints nearly round and wider than the rest. Prothorax almost 
smooth or almost imperceptibly punctured, moderately convex, 
and transverse (5x12 mm.), widtli measured at base, length in 
middle; deeply semicircularly eumrginate at apex. Insinuate at 
base, sides a little rounded arcuately converging to apex, width 
across anterior angles 4mm.; anterior angles widely rounded 
(less widely than iu P . Walket'i Brthne), posterior angles acute and 
slightly deflexed, foliaceous margins moderately wide, outer edge 
reflected. Elytra slightly wider than and more than three times 
as long as prothorax, very convex, with apical declivity steeply 
inclined from behind the middle, apex rather sharp with each 
elytron diverging and submucronate at apex (bluntly produced); 
punctate-striate, each elytron with seventeen deep stria, besides 
a short soutellary atria, containing rows of unevenly placed 
large round punctures, intervals convex and minutely punctured, 
the fourth and eighth wider and more raised than the rest, the 
suture also slightly raised towards apex, the outside stria 
containing large punctures, about seven (largest of all), more 
widely separated, near the humeri; the margins narrower than 
thoee of prothorax and horizontal with narrow outside border 
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slightly reflexed at aides, margins narrowing behind middle* 
(caused by slight bulging of disc); underside very nitid, strongly 
longitudinally strigose, apical segment of abdomen finely 
punctured; prosternum arched, sharply cariimted throughout its 
whole length; tibbe and tarsi thickly clothed with fulvous hair. 
Dimensions £ 20*5 x 13 mm : £ 22 x 14 mm. 

Ifnb. — Rockhampton and Gogonga, Queensland. 

f received the specimen from Mr. H. Brown, who took it at 
Gogonga; since then Mr. C. French haB sent me another specimen 
from Rockhampton, which proved to be $. Compared with P. 
Waikeri Br. f it is far more convex; seen sideways, a vertical line 
to its highest point from the elytral margin measures about 
6 mm., while a similar line in P. Waikeri Br., measures 3 mm. 
Its outline, seen thus, is a strong oval with its posterior part 
steeper, the prothorax and head forming a continuous curve with 
the elytra. This character, combined with its deeply and almost 
evenly striated elytra and comparatively narrow elytral margins, 
make this species easy to identify. Types in author’s coll. 

pTK.&OHKL^US URDUbATUS, n.Hp. 

Widely ovate, moderately convex, glabrous, opaque, piceous, 
the margins paler, underside reddish, epipleune, antenna*, and 
legs ferruginous. 

Head : lahruiu emarginatc, eiliftte in front, punctate above; 
epistoma widely bisinuate, with apex concave, not reflexed in 
front and but slightly raised at sides; angles widely rounded, 
limiting suture, strongly indented at sides and base, a little pro* 
duced forward in middle and extending to the sides; antennal 
orbits almost continuous with sides of epistoma, little raised and 
abruptly constricted behind, front gently sloping toward suture; 
entirely smooth and impunctate; au ten use extending to base of 
prothorax, stout, third joint less than fourth and fifth combined, 
apical four joints transverse and oval, eleventh elongate-ovoid, 
bluntly rounded at apex. Pt'oUwrfm (4 x 1 1*5 mm,), length 
measured in middle, width at base; depressed, arcuate-emarginate 
at apex, anterior angles widely rounded and produced to middle 
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o£ cant hull, side# widening in a regular curve to near base, then a 
little narrowed, not sinuate, at the acutely unden tate posterior 
angles; base trisinuate, foliate margins wide (at base together 
nearly equal to width of disc), nearly horizontal, extreme borders 
very thick and round at sides (seen sideways very concave and 
carinate above and below), obsolete at Imne and very narrow at 
apex; disc with central line faintly indicated near base, very 
minutely punctate (only apparent under high power lens), with 
some obscure foveoe at base, the most evident of these one 
at middle, and one near each side. Scutellum transversely 
triangular, minutely punctate. Elytra widely oval, depressed in 
front, convex near apex, wider than prothorax at base, widest, 
near middle, sides very gently curved and widely rounded at 
apex, shoulders subangulato and obtuse, foliate margins wide, 
subhorizon till and very gradually narrowed to apex, reflexed 
border not so thick as that of prothorax (seen sideways, of same 
or even greater width than that of prothorax, caritmte below, 
folded above), smooth and impunctate, junction with disc marked 
by row of large punctures becoming smaller from base to apex, 
immediately above this a row of smaller punctures on sides of disc 
becoming obsolete behind ; disc with six obscure broad and little 
raised costas on each elytron, their ridges forming distinct 
undulating (almost 1 zig-zag ’) lines, obsolete at apex; between 
those are very faint indications of minute lineate punctures, seen 
more distinctly near suture. Pro* and meaosternum minutely 
granulose, anterior coxa* with square carinate border, abdomen 
and femora very minutely punctate, tibi« slightly pilose, under 
surface of tibico and tarsi clothed with golden toniecituru. 
Diimnxiona l? x 13 mm. 

Hub — Htanthorpe, South Queensland. 

A single specimeu ( 5 ) has been received from Mr. C. French, 
It is evidently distinct from all described members of Macluay’s 
first section of the genus. Of a more widened oval form than 
/\ piceus Kirby, with more convex disc, wider and more horizontal 
margins. The sculpture is somewhat obscure, presenting the 
appearance of flattened oremdatc costas, of which four are most 
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evident on the centre of disc. It i« the smoothest of all the 
aperies in this section. The form, especially the front outline, 
of the epistoma is unusual. Type in the author’s coll. 

PtEROHKLJEUS 8KPTKMC08TATUK, tl.sp. 

Elongate oval, parallel, depressed, opaque-black, (he elytra! 
c«»s tie and underside more nitid, antenna) and tarsi pice.ous. 

Hmd nearly hexagonal, with front outline of epistoma a little 
concave and arched, upper surface of the same Hat, not. reflected; 
a slight depression (more distinct at sides) separating epistoma 
from front, eyes rather small, transverse, and widely separated, 
the whole scabrous or finely shngreenod; antenna) extending to 
two-thirds of the prothorax, third joint shorter than fourth arid 
fifth combined, ‘1-7 successively wider and rounder, 8- 10 spherical, 
eleventh bluntly ovoid. Prothorax moderately con vex (ft x 5imn.), 
length at middle, greatest width behind middle, Heinicircidarly 
emarginate at apex, with anterior angles rounded but produced 
in front of eyes, sides moderately rounded, gently, not sinuately, 
converging towards the acute backwardly produced posterior 
angles; base bisinuate, outside border only faintly visible at sides 
and apex; foliaceous margins wide and horizontal, without 
distinct gutter separating the disc. Disc in general (not in all 
specimens) showing faint traces of central channel, with two 
shallow fovea* at base and slight depression in scutellary region, 
the whole surface scabrous and shallowly punctured, presenting 
a ahagreened appearance, slightly longitudinally rugose anteriorly, 
smoother on foliaceous margins. ScnUllwn triangular, finely 
punctured. Elytra flattisli, very little wider than prothorax at 
base, and three times its length, subparallel throughout the 
greater part of their length, humeri rather sharply rectangular, 
foliaceous margins subobaolete and narrowly bordered, each 
elytt on with three nitid equidistant cost® besides the sutural 
costa, the former parallel for the greater part, the two outside 
(first and third) costae approximately converging on apical 
declivity, the middle one shorter, ending abruptly; the sutural 
costa wider, less raised, continuous to apex, bifurcating on each 
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«ide of scutellum; between this and seutellary margin a short 
row of about eight large punctures; between each of the costas 
are four rows of regularly and closely placed round punctures; 
between the outside costae and the margins the rows of punctures 
less regular and distinct, except a single row of larger lateral 
punctures; the Olytral punctures largest near suture and gradually 
smaller towards the sides. Abdomen punctured in the middle, 
longitudinally strjgose towards sides, whole surface of sternum 
scabrous like upper surface of pronotum, femora punclaU*, apex 
of tibiae and tarsi sparsely clothed with yellowish tomcat urn. 
Dimensions \ 12-14 inm. loug; wide. 

//o6.~ -Port Darwin, and Cauioweel (North Queensland). 

Sixteen specimen* are Wore me, sent by Mr. C. French, F.L.S. 
Both sexes are evidently present, the males in general being 
smaller, a little more convex, with anterior tarsi wider. An 
evident member of Macleay’s Section ii., Subsection 1, it is 
distinct from the seven described species of that group. Its 
nearest ally is l\ ermulaiu « Mach, but that species is smaller, 
with its costa* nodular, u the whole having a creriulate and 
c lath rate appearance. ” In P. seplemcostatus there is a faint 
indication of modulation of the costae at the apex only in some 
specimens, and a still fainter suspicion of cranuiation, but it is 
very different from M&cleay'a species, with which I have compared 
it. Type in author’s coll. 

Pteroukl.euh ponctioollis, n.sp. 

Elongate-ovate, elytra rather depressed, prothorax opaque, 
elytra more uitid, brown-black, beneath reddish; an ton are black, 
apical joints piceous. 

II md : epistoma finely, front coarsely and rugosely punctured, 
front and sides of epistoma nearly circular, not limited behind 
by definite suture, strongly widened and raised on antennal 
orbit, then abruptly narrowing to the eyes, these widely separated, 
Autenrne slender at base, with four apical joints much wider 
than preceding and flattened, 8-10 round, eleventh half as long 
again as the tenth, ovoid. Prothorax (4x9 mm.), length in 
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middle, greatest width behind middle, moderately convex, much 
wider at base than at apex, apex arcuately emarginate, anterior 
angles widely rounded, sides gradually rounded and widened till 
near base, then a little incurved at the falcate and acute pos- 
terior angles, these overlapping elytra, base strongly bisinuate, 
foliate margins wide and flat, extreme border not reflexed, 
margins finely roughened. Disc coarsely and closely punctured, 
the punctures shallow and becoming smaller at base and .sides, 
intervals finely rugose, medial line indicated by smooth depres- 
sion on centre of disc, basal fovea? represented by large shallow 
depressions. ScuteHnrn curvilinear- triangular and sculptured as 
pronotum. Elytra( 9 x 11 mm.), basal half subparallel, each with 
three distinct auberenulate costa? extending from base to the 
apical declivity, the outermost of these thinner and more crenu- 
Jate than the other two, the suture more widely but less raised 
throughout, the raised portion widening at the scutellary region; 
half-way between and exterior to these costa? are less raised lines; 
between the suture and the first costa are four lines of largo 
round punctures regularly placed at intervals rather greater 
than the diameter of oue of them, a short scutellary row of 
similar punctures; in the intervals exterior to the first costa the 
punctures indistinct, or concealed by the derm, with the excep- 
tion of the rows of large punctures at the base of the costa?; 
foliate margins rather convex, much narrower than those of pro- 
thorax, and becoming obsolete at apex. Ptoslernum very convex 
and carinate, produced backward into a tooth, received by the 
metasternum, and dotted with small pustules, metasternum with 
strong medial sulcus, and, together with the underside of femora, 
finely punctured; abdomen finely longitudinally strigose and 
punctured, the last two segments punctured ouly. Dimensions 
16x12 mm, 

Hub. — North-west Australia. 

A single specimen in the Macleay Museum, probably £. It i a 
evidently a close ally of P . alUrnaCus Pasc., and P. depressing- 
cuius Mac)., but the former has its prothorax 44 minutely punc- 
tured ” and 44 no groove/’ its elytra are said to be 44 finely seriate* 
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punctate,” while the latter has its prothorax similarly differen- 
tiated as to sculpture, with the elytra! punctures small except 
near the sides. 


PTKROHKI^IU* NOPULOSU8 n.ap. 

Elongate, subparallel, flattish, opaque rusty-black above, nitid 
below, underside of tarsi aud terminal joints of antenna* reddish. 

ffm<I and pronotum densely and finely shagreened, base o£ 
forehead showing a number of minute shining nodules densely 
packed; e pis tom a truncate in front, sides oblique, little raised at 
the antennal orbit, without definite limiting suture; eyes widely 
separated and transverse, antenru© much shorter than prothorex, 
stout, hairy, third joint subcylitidric, shorter than the two 
following combined, 4-7 successively shorter and wider, 8-H 
nearly globular, 11th little longer than l Oth. Prothorax (3 x 7 
mm.) length in middle, width at base, apex semicircularly 
emarginate, sides regularly rounded and securiform, wider at 
base than apex, anterior angles prominent but widely rounded, 
posterior angles produced backward and acute (about 75°), base 
Insinuate, margins wide but not differentiated from disc, surface 
uniformly rough, not punctured, and sparsely dad with short 
reddish hair, no central line. Scuta! lum equilateral triangular, 
rough. Elytra (8 x 1 (H>tnm.) each with three well marked 
interrupted oosfcrc extending the greater part of length, nodulose 
towards apex, with intermediate rows of nodules less conspicuously 
raised but evident, the suture itself nodulose; surface coated 
sparsely with short brown down, and, like the pronotum, with 
Mho rt reddish hair thinly scattered; without evident punctures. 
Underside of head, prothorax, and femora shagreened; prosternum 
fiat, abdomen thickly and coarsely punctured, tibiw densely 
bristled. Dimension* 1 5 x 8m m. 

Huh . — -Roper River, North Australia. 

A single specimen, probably 9, in the Maoleay Museum. It 
is clearly distinct from all described species, though nearest to l\ 
omnulatu* Mach, (from Port Darwin). It is evidently much 
larger than M&eleay’s species, which is separated from it by its 
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differently sculptured elytra with its “ rows of deep square closely 
placed punctures ” The specimen has evidently lost much of the 
squamose clothing with which it appears to have been clad. It 
forms a connecting link between Macleay’a Section ii., Subsection 
1, and Subsection 2, since the smaller rows of nodules may be 
described as granular, while the larger form distinct costa? 
irregularly interrupted. There are three kinds of such rows, 
(l) three equidistant interrupted costa); (ii.) less raised lines of 
nodules intermediate and exterior toi.; and (Hi.) still mimller lines 
of granules irregularly spaced but generally evident between and 
exterior to ii. Type in Macleay Museum 

Table of PUrohda?m{ Macleay ’« Section i.). 

Species of broadly ovate form, and largely expanded margins to both 
thorax and elytra. 

a i.(15)Intervals of elytra coatate, size large(more than 20 mra. long). 

2. (11) Anterior angles rounded. 

3 (lD)Length to breadth about 3 : 2. 

4. (9)Elytra at middle as wide or wider than at base. 


A(l4)Alternate intervals of elytra more prominent. 

0. (9) Elytra subparallel on basal half. 

7. (7)Lateral angles of head raised Walter i Bronte. 

8. Lateral angles nearly flat rimrince Mad. 

9. Lateral angles dentate comuta* Mad. 

JO.Klytra obov&te, costae qrenulate or notched Brdmt.i Mod. 

# 11. Elytra not at all parallel, their margins very wide costatm Mad, 

12. (14)Anterior angles of prothorax acutely produced. 

13. Apex of elytra mucronate vpinicollu Mad. 

lLApex of elytra not mucronate acutirollvt Macl. 


15. All intervals equally raised, convexity twice that of 7. .. toliduti, u.ep. 
^Evident costa) fewer, less raised than in group a, sine less than 20 mm. 


long (except P. abdominal™ Loa). 

16. (l9)EJytra not parallel. 

1 7. Elytra with 3 cost® (at least) evident ...pireuA Kirby. 

18. Elytra with a few subobsolete costa?. 

19. Form more convex, punctures larger than in 17 PtMcnmi Mael. 


* P, tiigricomin Champ., is unknown to me, but seems only to present 
ome slight colour- variations from P. eo$kU u* Macl. , from the same region. 
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*20.Eiyfcra parallel at basal two^thirda, length to breadth as 5 : 3. 


abdominal™ Lea. 

yDiHeonnectecl and anomalous forms. 

21. Elytra seriate-granulate, size large mucus Hlackb, 

22. Klytral eoshe partly broken into sorien of granule# urrann* I'asc. 

23. E)ytral costa) entire, size small, 15 min., form very oval (length to 

breadth as 5 : 3) insular in 11 re me. 


24. Elytral coataj horizontally undulate, length to breadth an 4 : tf 

undulafii'i, n.ftp. 

25 Elytral c*o»t«v obsolete, intervals and punctures suhubsoleto. 

dinpnr J*asc. 

26. Anterior angles of prothnmx produced outwards and forwards into a 

round wide lobe sinimticol lu Mad. 

#27. (29) Length to breadth as 7 : 4. 

28. Prothorax wider than elytra at base, alternate intervals raised. 

laticutli * Mad. 

29. Prothorax not wider than elytra at base, alternate intervals nol raised. 

hepatiem 1 'asc. 


Table of rterohelu ^(Madeay’s Section ii.). 

* Form elongate or oblong-ova). Elytra more or less narrowly margined. 
Subsection i. Elytra seriate-punctate; intervals more or less costate, 

1. (9)Sis© large, 20 mm. long. 

2. (12) Disc of pronotum smooth or finely punctate. 

3. (5)Sides of prothorax sinuate anteriorly. 

4. Upper surface strongly pilose hirtu* Mad. 

f5. Upper surface smooth ,.(?)/?dc/*ei Brflmo. 

6.(17)Bides of prothorax evenly roundod. 

7. Sternum smooth.. elongatue Mac!. 

8, Sternum granulate. 

9. Granules of sternum fine tttprenfiiuMulu* Mad. 


* JP, pruinosue Paic., is impossible to identify from the description; so far 
as it goes, however, it must oe very near P, abdominal i* Lea, which may 
prove to be synonymoua with it. The “ fine uniform whitish exudation” 
mentioned by Faseoe, is common to many specie® of the genus in fresh 
specimens. JP. Darwinienti* Mach, as suggested by its author, shows a 
dedded affinity to the insects of Section ii. , in its narrow margins. It 
seems out of place in the above, P.fraUmu* Black b., (if identified cor- 
rectly by me), also from description, from Us small si*©. and nearer affinity 
to forms like P. vicariu* Paso., seems more at home in Madeay’s Section iii. 

f P. He icbei Brgme, is unknown to me, and may be an abraded form of 
P,Mrifr Mad. At least nothing is said in the description as to pliose 
clothing. 
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*10, Granules of sternum round And coarse, sine smaller... {lyiUematu* Vase. 


ll»(13)Siiro medium, 16 mm long. 

12. Elytral cost© faint, form wider than 10 Dantrinien*i * Mad. 

13. Disc of pronotuin coarsely punctate pnnrtkoUw, n.sp. 

14. (16)Si*e small, 10-14 mm. long. 

IG.Elytr&l costm nodular and erenulate crenuJatuA Mad. 

16. Elytra! costa; scarcely nodular and erenulate Heptemeo*tatu*, n.sp. 


17. Elytra with lines of granules between cost«ie, size larger than 16. 

nodtilvsMH, n.sp. 

Hahamjs Masters!, n.sp. 

Widely ovate, convex, dark brown, slightly nitid, margins 
paler, legs and underside nearly black. 

Head flat,* epistoma arcuate in front, its angles blunt but sub- 
rectangular, sides straight and narrowing to eyes without any 
limiting suture at base; eyes separated by distance equal to the 
diameter of one, surface coarsely granulated; anlenme not reach- 
ing base of prothorax, third joint as long «s fourth and fifth 
combined, with five apical joints thickened and round. Prothorax 
(3 x 9*5 mm.), length measured in middle, width at base; circularly 
emarginale at apex, anterior angles obtuse, enclosing head in 
front of eyes, sides arcuately widened to base, posterior angles 
very sharp and deflexed, foliate margins wide and reflexed near 
edge, width of combined margins to disc as 11:8; edge (seen 
sideways) laminate, surface of margins roughty and closely 
granulated; disc slightly convex, closely rugose and scabrous. 
ticntelluiu curvilinear-triangular, finely granules©. Elytra wider 
than prothorax at base, widest at middle, shoulders obtuse, foliate 
margins wide but narrowing at apex, undulate at middle and 
granules©; extreme margins thick and reflexed, edge (seen side* 
ways) convex and much wider than edge of prothorax. I>i»c 
very convex, bicostate, with two subparallel carinte extending 
from base to apical declivity 3 mm. apart, these bordered on each 
aide with rows of large punctures; surface of disc coarsely, closely 


* P. aUematus Paso.— If I am correct in my identification of species from 
Queensland (Cloncurry and Roma), this species has a coarsely granulated 
sternum, the granules being large and round, rendering its recognition easy. 
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and rugosely punotftte, sometimes obscured by short silky derm; 
proHtermim carinate and finely granulose, abdomen and femora 
closely and finely punctate, tibia* scabrous, and, with the tarsi, 
clothed beneath with red tomentum. Dimennions 13 x 11*5 mm. 

North west Australia. 

A single specimen, male, in the Macleay Museum, is readily 
distinguished from the other described species with bicostate 
elytra by its small size and nearly circular form. 

8 a RAO US MONTAN US, 11. ftp. 

Moderately elongate-o vat o, broad, convex, glabrous, black.nitid. 

Head deeply sunk into prothorax, closely rugose-punctate; 
epistoma limited at sides by well marked suture, at ba.se by 
shallow groove, apex truncate, sides widely rounded, can thus 
raised and separately curved, eyes widely separated, antenna* 
with third joint shorter than two following combined, apical 
four joints wider and rounder than preceding, eleventh largest 
and flattened. Prothorax (4x11 mm.), length measured at middle, 
width at base; deeply eniarginate in front, sides rounded and 
converging from base to apex, base Insinuate; posterior angles 
very acute and deflexed; foliate margins wide aud concave, 
extreme margin thin and slightly reflexed, surf see of foliate 
margins finely rugose, transversely wrinkled at border; disc 
irregularly and distinctly punctate, central channel only indicated 
by laevigata lino, with two smooth impressions, one at each side 
near front, two transverse foveate depressions at base near 
scutellum, basal edge finely serrated near side?. ScuteUum 
curvilinear-triangular, punctured as prothorax. Elytra thrice 
as long as prothorax, of same width at base, gradually widening 
to middle, broadly rounded at apex; humeri obtuse but distinct, 
bicostate, with two parallel Carinas extending from base, abruptly 
o&dittg before apical declivity, about 3 mm. apart and having 
rows of large punctures on each side; the suture also raised from 
the middle to apex; between the suture and each carina are two 
rows of large punctures with additional and more confused 
puncturation near scutellum, between each carina and the foliate 
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margins are eleven similar rows of punctures, these large and 
regular, separated by a distance of the diameter of one of them, 
with a larger row of punctures at the junction of the disc with 
the margins; foliate margins wide, narrowed at apex, Hat and 
smooth, extreme edge narrowly reflexed (seen sideways, laminate). 
Prosternum carinate, abdomen black, nitid, closely and finely 
punctate, pleura smooth, tibiaj rough, and, with the tarsi, clothed 
beneath with reddish tomentum, tibia! spurs short. Dimemiom 
£,17 x 1*2 mm. : $.1 5*5 x 1 i mm. 

llab. — Blackheath, Blue Mountains. 

Two specimens are under examination, one undoubtedly male, 
the other probably female, but without any decided sexual 
differentiation. The former, taken by myself, the other by Dr. 
E. W. Ferguson, under Eucalyptus bark. In colour and general 
form somewhat like S. Mackburni Mach, but much smaller, less 
parallel and convex than that species; otherwise 1 know no other 
Baragus at all resembling it. 

Saragur French!, n.sp. 

Widely oval, convex, glabrous, nitid, black, antennw pioeous. 

Head : episfcoma semicircular, narrowly raised on margin, 
strongly and narrowly raised at antennal orbits depressed in front 
of eyes, these larger and not so widely separated as iu & 
brunnipennin Mac).; head and prothorax very minutely punctured, 
antennas of same length as prothorax, apical joints slightly 
enlarged and rounded. Prothorax (2*5 x 7 mm.) widest at base 
where it is more than twice as wide as apex, the latter semi* 
circularly em&rginate, anterior angles obtuse, posterior acute, 
sides rapidly narrowing from base to apex, foliate margins wide 
and deflexed at base, narrower and convex in front, extreme 
border very narrow at apex and sides, obsolete at base, base very 
little sinuate, disc without evidence of central line, with minute 
punctures more evident on margins than on disc. Elytra finely 
and rather irregularly lineate-punotate, with about 17 lines of fine 
punctures, both punctures and lines obscure aud irregular at 
centre, more distinct and regular towards the sides, with about 
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three obscurely marked levigate intervale, equally placed; other 
intervals very minutely punctured; foliate margin* a* wide as 
those of prothorax at base, very little narrowed till the middle, 
then rapidly narrowing to apex, extreme edge narrow and reiiexed, 
shoulder* round, disc separated by a row of larger punctures* 
Abdomen finely longitudinally sbrigose, apical segments closely 
punctured, tibia? hairy, tarsi clothed below with red tomentum. 
Dimensions 11 x 8 ram. 

//at.— Eucla, South Australia. 

Two specimens, both are before me; the type from Eucla was 
kindly sent me by Mr. 0. French, the other specimen is amongst 
the specimens examined by me for the Melbourne Museum, and 
is labelled “Overland Railway, South Australia.” It is evidently 
very close to S . Macleayi Blackb., and less closely allied to S* 
brunnipennis Macl., but distinguished from the former by its 
greater size, and width and different sculpture. Mr. Blackburn 
distinguishes his species from S. brunnipennis “in having its 
thorax more strongly sculptured and the interstices of its elytra 
more or less convex.” S . Frenchi has its prothorax much less 
strongly sculptured than S. brunnipennis , while the interstices of 
its elytra are not convex, though the lrevigate intervals give that 
appearance in certain aspects. It is easily distinguished from & 
brunnipennis by its rounder shape, and less pronounced sculpture. 

Aoasthkkbs euclknsis, n.sp. (Fig. 2). 

Elongate-ovate, above and below jet black, subnitid, apical 
joints of antennae and all tarsi piceous, the latter, together with 
apex of tibiae, with brown tomentose clothing. 

Head sub trapezoidal; labrnm strongly/ margin ate and rounded, 
showing membranous hinge; epistoma truncate and raised, with 
corners obtusely rounded; sides of head raised and rather straight!/ 
widened to the antennal orbits; forehead widely oouvex and 
separated from epistoma by a wide nonsuloate depression, closely 
and finely punotulate; antennae slender, third joint longer than 
fourth and fifth combined, 4-7 obconic, 8-10 round and wider, 
eleventh elongate, flattened and ovoid, Prothorax transverse 
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(4 x 6*5 mm.), widest behind middle, apex circularly emarginate, 
anterior angles acute, strongly produced forward and a little 
outward, sides widely sinuate anteriorly, more 
abruptly behind, posterior angles widely acute (about 
80°), subdentate and deflexed, base a little trisinuate, 
and, together with the apex, very narrowly bordered; 
sides with a thick round raised border abruptly end- 
ing at both angles; lateral margins foliate (wider 
than in A. Goudiei Garter) with the disc more con- 
vex, not perceptibly punctured, having two large 
depressions in front of basal border. Scute! lum 
widely triangular, very convex and glabrous. Elytra 
wider than prothorax at base, parallel for two* thirds 
of their length, rather Hat anteriorly, surface uneven 
with shallow rugosity, rather closely dotted with 
large shallow punctures connected by short irregular 
depressed lines; on each elytron three faintly defined 
equidistant cost#, obsolete at base and apex ; 2 * 

shoulders rounded, sides narrowly horizontal and 
bordered by narrow raised edge. Abdomen shining, finely 
longitudinally strigose, the metasternum sulcata in the middle, 
the prosteruum narrowly convex and produced behind, men- 
turn and submentum strongly punctured, the tooth of the latter 
small, front and intermediate tibia? slightly curved, all tibiae 
with a few scattered reddish hairs and strongly punctulato, 
anterior tarsi transverse, posterior tarsi with basal joint nearly 
as long as the rest combined. Dimensions 15x6 mm. 

Hab . — Euola, South Australia. 

A single f »pecimen, <£, has been sent by Mr. 0. French since 
my last paper was written. It is nearest to A. Goudiei Carter, 
but differs most markedly in the following characters: (1) size 
smaller ; (2) prothorax with anterior angles less directed outwards, 
less widely rounded, and deflected, not produced outwards at the 
posterior angles; (3) elytra more deeply punctured, with more 
-evident costa*. Type in the author’s collection. 
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Agabthrnbs Championi, n.sp. (Fig. 3). 

Elongate, subparallel smooth, subnitid, oral organs and 
antennae reddish. 

Head more finely and closely punctured than in A, Westumodi 
Bates, its structural characters otherwise similar; antenna* not 
quite reaching base of prothorax, third joint at least 
as long as fourth and fifth combined, cylindrical, 
4-10 successively wider and shorter, obconic, eloventh 
elongate-oval, four apical joints lighter red. /Vo- 
thorax(bxl mm.), length in middle, widest behind 
middle, base half os wide again as apex, widely 
emarginate at apex, anterior angles acute (less acute 
and more outwardly directed than in A. Westwood i ) % 
sides widening in a regular curve to beyond half-way, 
then rather suddenly narrowing and widely sinuate 
before the acute posterior angle, this produced 
obliquely outwards and backwards into a blunt tooth- 
base thinly margined, apex moderately margined at 
sides only, sides thickly margined; disc minutely and 

FHr.3. closely punctured (punctures more evident than 
iu A. Westwood i), otherwise smooth. Scutellum 
transverse, triangular. Elytra (10*5 x 7 mm.) wider than pro- 
thorax at base, shoulders much more squarely rounded, with mar- 
gins more raised than in A . Westwoodi , sides subparallel till near 
apex, convexity «s in A. Wentwoodi y suture depressed, lateral 
gutter more defined and wider than in A. Weetwoodi, with about 
three obscurely marked depressions, even more minutely punc- 
tured than in A Westwoodi , with the lateral row of large punc- 
tures continued almost to apex* , 4-Women faintly strigose, 
submenu) teeth bluntly rounded, snbmentum much less coarsely 
and more sparsely punctured than in A. Westwoodi ; other charac- 
ters very similar to those of Bates' species. Dimensions 
$*17 x 7 m: $.19 x 8mm. 

Hob .** Overland railway route E. of Wunbering Bocks, South 
Australia. 
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Two specimens occur amongst the Tenebrionidse examined 
from the French Collection! Melbourne Museum. This fine 
species, while nearest to A . Weslwoodi Bates, can readily be dis- 
tinguished by its smaller size, more parallel elytra, and the 
widely different form of the prothorax. The most marked 
difference lies in the oblique, prominent, posterior angles, with 
the regular deep sinuation at the sides. In A. Weslwoodi these 
angles are wider, leas prominent, and meet the incurved sides 
more abruptly. I have much pleasure in naming it after my 
friend, Mr. G. C. Champion, to whose courtesy and assistance I 
am much indebted. Type in National Museum, Melbourne. 

Table of described species of Agaethenes. 


A. Anterior angles of prothorax acute. 

B. Size large (more than 20 mm. long) Westwoodi Bates, 

BB. Size smaller (less than 20 mm. long). 

C. Prothorax widest near middle. 

1>, Sides of prothorax not sinuate anteriorly ChamjAoni Carter. 

DD. Sides of prothorax sinuate anteriorly, 

E. Posterior angles of prothorax deflexed cutUneia Carter. 

EE. Posterior angles of prothorax directed outwards. 

Oouditi Carter. 

CC, Prothorax widest near base Frenchi Carter, 

AA. Anterior angles of prothorax not acute Stephen i Carter. 


Adklium Fbrgusoni, n.sp. (Fig. 4). 

Bather widely ovate and fiat, dark copper-bronse with a highly 
polished metallic lustre; oral organs, antenna?, and tarsi reddish; 
under side metallic black with bluish reflections. 

Head with labrum very prominent, epistoma evenly rounded, 
flattish and limited behind by defined circular suture, closely and 
ooarsely punctured, rugose on forehead; eyes transverse and pro- 
minent; antennas extending to base of prothorax, third joint 
subcylindric and little longer than the fourth, joints 4-10 suc- 
cessively wider, obconic, 840 distinctly wider than preceding, 
eleventh largest, elongate-ovoid. Prothorax transverse(2 x 34 
Aim.), arcuate-emarginate at apex, truncate at base, base and 
apex about the same width, widest behind middle, moderately 
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convex, anterior angles distinct and subrectangular, sides strongly 
rounded, rapidly widening, sinuately contracting before the wide 
dentate rectangular posterior angles; these a little 
defies ed; marginal lobes separated by a groove 
strongly defined anteriorly but not foliaceous (t.e.» 
sculpture of disc continuous to sides), the whole 
closely and coarsely punctured with finely rugose 
intervals in places; medial channel distinct through- 
out, surrounded by a smooth narrow raised border, 
most evidently raised at the posterior angles. 

Scutellum small, transverse, triangular. Elytra 
considerably wider than prothorax at base and 
nearly thrice as long, oval with base subtruncate, 
humeri rather squarely rounded but promin- 
ent; punctate-striate, with eight deeply grooved 
striae on disc and two more on sides; punctures 
in grooves close and small, scarcely evident 
towards middle, intervals rather flat in centre of disc, becoming 
strongly convex laterally, and themselves closely and distinctly 
punctured. Prosternum, undersides of prothorax, margins and 
epipleuree strongly punctured, apical segment of abdomen finely 
punctured, intercoxal process widely rounded, tibia?, and basal 
joints of tarsi clothed beneath with fine yellowish hair. Dimen - 
jt one 10 x 4 mm. 

ffab. — Kurand a, North Queensland. 

Two specimens, probably the two sexes, have been generously 
given to me by Dr. E. W, Ferguson, who captured them. The 
only sexual difference I can detect, is the slightly longer antennas 
of the specimen which I take to be the male. It is an aberrant 
member of Section ii., Subsection D(These Proceedings, 1908, 
p.276) in that its elytral intervals arejdistinctly convex towards 
the sides, and the elytra are deeply striate; and, moreover, dis- 
tinguished from all of them by its brilliant metallic colour, and 
its very pronounced hind angles to prothorax. Type in author’s 
coll, 
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Stigmochra pallidipenniH Blackb. — Since writing my notes 
(These Proc., 1909, p.121), Mr. Blackburn has shown me the 
type of this species. It is quite distinct from S. muHtclamajor 
Thoms. I was misled by assuming the specimens in the Maoleay 
Museum to be correctly named. 

E spites bamlis Pasc. — I have received two specimens of this 
beautiful insect from Cape York; and have also seen specimens 
collected by Mr. Hacker, while Mr. Lea has since sent me a 
specimen for identification, also from the same region. It was 
described from New Guinea, and has hitherto not been recorded 
as an Australian species. 

Cardwthorax pyyinmis Carter.— I found this species fairly 
common on the hills near Twofold Bay during a short stay in 
January last. Fresh specimens are darker in general colour than, 
the Macleay Museum types, but this colour is relieved by the 
raised golden interstices of the elytra near tbe humeral margins, 
this gold or coppery sheen decreasing towards the middle of thei 
disc. Larger female specimens are nearly as large as specimens 
of V. australis Carter, but it may be readily distinguished by the 
more abrupt aitd distiuct dentation of the hind angles of the 
prothorax. 
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WEDNESDAY, MAY 25th, 1910. 


The Ordinary Monthly Meeting of the Society was held in 
the Linncan Hall, Ithaca Rood, Elizabeth Hay, on Wednesday 
evening, May 25th, 1901) 

Mr. C. Hadley, F.L.S., President, in the Chair. 

In opening the Meeting, the President made reference to the 
sorrowful event, whose shadow still lay upon the Empire — the 
death of His Majesty King Edward VII., which had transpired 
so unexpectedly in the interval since the last Meeting. Antici- 
pating the wishes of the Members at large, the Council, on 
behalf of the Society, had already arranged for the transmission 
of a letter expressive of sincere regret, and of heartfelt sympathy, 
to His Excellency, Lord Chelmsford, the Governor of the State ; 
and a copy of the letter was read from the Chair. 

Mb. Gilbert Wrioht, Sydney University, was elected an 
Ordinary Member of the Society. 

The President announced that, under the provisions of Rule 
xxv. f the Council had elected Dr. T. Storie Dixson, Mr. T. Steel, 
F.L.S., Mr. A. H. 8. Lucas, M.A., B.8c„ and Mr. J. R. 
Garland, M.A., to be Vice-Presidents; and Mr. J. H, Campbell, 
[Royal Mint, Macquarie Street] to be Hon. Treasurer, for the 
current Session. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 12 Vols., 52 Parts or Nos., 7 
Bulletins, 3 Reports and 16 Pamphlets, received from 46 Societies, 
dec., and 3 Individuals, were hud upon the table. 
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NOTES AND EXHUUTH. 

Mr. T. Harvey Johnston exhibited a series of plants showing 
pathological conditions produced by the presence of minute gall* 
mites, Phytoptua spp. ( Eriophyes spp.) belonging to the family 
Phytoplidce — (!) pear-leaves showing “ blisters ” due to the action 
of P . pyri Pag.(Tas.): (2) oranges showing “maori” (/\ ohivorna 
Ashni. ; coastal districts of New South Wales) : (3) tomato 
44 rosette ” {Phytoptua sp.; Sydney, Bathurst): (4) Crowfoot 
( Ranunculus sp. ) showing miuute brightly coloured galls along 
the stem (New South Wales) : (5) Gmelina LeichhardtU, show- 
ing a feltwork on the leaves (Berry; Dr. Oleland): (6) Banksia 
marginata , showing thickening of the bark (Hawkesbury River; 
Dr. Cleland) : (7) Couch-grass (Oynodon dactylon) show ing 
** rosette ” (Sydney) : (8) Cattuarina sp., showing deformity of 
small branches (Sydney; Dr. Cleland) : (9) Eucalyptus sp., show- 
ing small brightly coloured galls on petioles and backs of leaves 
(Pambula, N.8.W.; W. J. Rainbow). 

Mr. J. H. Maiden exhibited a 44 cushion ’’-plant, locally known 
as “Yareta,” from subalpine Bolivia. It is described as a resinous 
material used as fuel, and the locality given is “Oerro Alto, 
altitude 1600 feet,” which, it is suggested, may be a mistake for 
metres. It comes from a correspondent of Mr. G. S. Card, 
Curator of the Mining and Geological Museum, Sydney. The 
protective substance is not hair, as in the case of the Vegetable 
Sheep of New Zealand, but resin. It shows no inflorescence, but 
is probably a species of Azorella , of which three species are 
recorded from Bolivia. Mr. Maiden also exhibited, for com- 
parison, herbarium specimens of Bolax ylebaria Comers (Azorella 
empitoaa Cav.) collected by Dr. (now Sir) J. D. Hooker in the 
41 Erebus” and 41 Terror” Expedition. He also showed a fine 
portrait of Robert Brown, litho. by Rud. Hoffmann, 1859, from 
a contemporary photograph by Maull and Polyblank of London; 
received from Dr. R. S. Rogers, of Adelaide. 

Mr. McDonough exhibited some fine specimens of the fruits of 
Mndiandra globo$a[S.O, Laurixbjb] from Mullumbimby, N.S.W., 
somewhat larger than any previously noted. 
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Mr, Cheel exhibited a series of fungi, remarkable or from 
unrecorded localities, comprising — Agaiucacejs: Lentinua cyathua 
Berk, and Broome (syn. L. scleroticola G. Murray); both the 
sclerotia and sporophores of this apecies were collected, among other 
fungi, by Mr. W. W. Froggatt at ltuasell Island, Solomon Group, 
in August, 1909; the only other specimen represented in the 
National Herbarium collection is a j>ortion of a large slab of 
sclerotia whittled out by the natives, and brought from Santa 
Anna Island by Dr. H. B. Guppy, Surgeon, H.M.S. 44 Lark/’ in 
1883; (for an account of the species, see Murray, Trans. Linn. Soc. 
Lond. Second Series, Vol. ii. p.229, 1886, Pl. xxxii., figs.1-4); the 
sclerotium was formerly known as Pachyma cocos , and commonly 
called the Tuokahoe-truffle, or Indian Bread, in North America — 
Ubtilaginea: : Ustilayo utriculosa Tul.; host, Polygonum hydro- 
piper Linn.; Wimburndale Creek, Bathurst(J*. H. Maiden and R. 
H. Cambage; March, 1910); previously recorded only from Vic- 
toria and South Australia on P. minus and P. gracile. U. bro- 
mivora Walldh.; host, Bromus mollis Linn.; Jindabyne, N.8.W. 
(Sir J.H.Carruthors; January, 1909): and on P. arenarius Labill.; 
Tanimii), W.A.(J. H. Maiden; September, 1909); not previously 
recorded from West Australia. Tolyposporium anthistiria, Cobb; 
host, Themeda Forskalii Hack .(Anthistiria ciliaia Benth.); Cop- 
manhurst(Rev. — Rupp; November, 1909). Dr. Cobb recorded 
this from New South Wales without locality (Agric. Gas. N. S. 
Wales, iii., 1006, 1892, fig.2’2)-— Boletineae : Boletus hmdtnus B* 
it Br.; Thirroul(E. Cheel; April, 1910); Tuggerah Lakes (S. J. 
Johnston; April, 1910); previously only recorded from Queens- 
land. B. lacunosuH Cke. <fc Mass.; Hill Top (E. Cheel; March, 
1910); an edible species previously recorded only from Queens- 
land, B. granulaius Linn.; a very common species in pasture-* 
land around Sydney and suburbs, but recorded only from Victoria 
and Queensland in older works; and from Tingiringi Mountain, 
N.S.W. (These Proceedings, xxvii., 542, 1902)— Hymbnooas- 
tracea : Rhimpogon luteolua Tul.; Fensburat(E. Cheel; June, 
1907, and May, 1910; Burwood (Mrs. Walter Friend; August, 
1907); Wahroonga(J. Staer; April, 1910); Gladesville and Mos- 
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man (Miss M. Flockton; May, 1910); the only other previous 
Australian record is that of Mr. M. C. Cooke, for Viotoria(Haudb. 
Aust, Fungi, p.246), the measurements of the spores being stated 
to be 7-16 x 4-6 p; in matured specimens from Penshurst, the 
spores were found to measure from tf-9 x 3*3£ these were also 
examined by Mr. T. H. Johnston, of the Bureau of Microbiology, 
whose measurements were 7*2 p x 2*7 /*, thus practically agreeing. 
Mr. G. Massee, in his “ Monograph of British Gastromyceten,” 
[Ann. of But. iv. 40, 1889] gives the spore-measurements os 
8x3 fi. ^The tl Native Truffle ” or “Widida” of the Blacks, 
mentioned by Mr. Herbert Basedow as having been found at 
Sandhills, north of Opparinna Spring, South Australia, during 
the Prospecting Expedition in 1903(vtd« Trans. Proc. Roy. So©. 
S. Aust., xxviii., p.18, 1904) is very probably identical with this 
species. It is also mentioned by J. Coghlan, as a delicacy of 
the Blacks, and found on the western side of the Mulligar^tuafa 
Roth’s “ North Queensland Ethnography,” Bull. No.3). 

• Dr. Cuthbert Hall exhibited an abnormal seedling of Knca- 
lyptua Cambay ei and another of Angophora lancealata. The 
first had normal cotyledons; the first leaves were a normal 
pair, but the next three leftves were alternate, and following 
these, then came five whorls of three. One cotyledon of the 
second had undergone division, giving rise apparently to three 
cotyledons; the first two pairs of leaves were opposite, sessile, and 
decussate. A hybrid carnation ( Dianthu a caryophytlus) with 
three cotyledons, and leaves in whorls of three, was also shown. 

Mr. Basset Hull called attention to Mr. F. E. Littler’s 
“ Handbook of the Birds of Tasmania and its Dependencies,’ 1 
recently published at Launceston, and issued at a very moderate 
price, a copy of which was shown; and he expressed the hope 
that the day when similar Handbooks would be available in the 
older States was not disappointingly far off. 


(Continued on p, SOJ^ ) 
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REVISION OF AUSTRALIAN TO RTR1CINA. 

By E. Mbykiok, B.A., F.R.S., Corhksponding Member. 

In 1881, I published in the Proceedings of this Society two- 
papers, in which I dealt with the I'ortricina of Australia and 
New Zealand, so far aathen known to me. Excluding the New 
Zealand species (which are not now given, as 1 am revising them 
in a paper in course of publication in the Transactions of the 
New Zealand Institute;, 132 Australian species were there 
recorded, to which L subsequently added a few more, whilst Mr^ 
Lower has described a good many on various occasions. I am 
now enabled to record altogether about 434 species, of which 
about 232 are described as new, so that the progress antde has 
been very considerable, and the character of the fauna can be 
fairly estimated. 

For this excellent result I am greatly indebted to the aid of 
my Australian correspondents, who on learning that I contem- 
plated this task, sent me a large quantity of most valuable 
material for examination; I appreciate most highly this generous 
assistance. Especially I would thank Mr. Geo. Lyell, of Gis- 
borne, who not only sent a completely representative set of all 
species and varieties in his own extensive collection, but also 
took pains to get together additional material from his corres- 
pondents; the material collected by Miss M. Wise and Messrs. 
Berthoud, Bleeser, Drake, Findlay, Goudie, Hill, Jarvis, and 
Trebilcock was forwarded by him. Mr. O. Lower very kindly 
transmitted the types of all his described species (except two); 
this was of great importance, as I was thereby enabled to 
identify them with certainty. Dr. A. J. Turner sent a very 
useful representative collection of Southern Queensland species. 
In all, more than twenty collectors have at one time or another 
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-contributed to the following records, acknowledgment being 
made in each instance; records of locality are attributed to the 
collector from whom they were first received; the collector’s name 
(added in brackets) must be understood to refer to all those 
localities in the same State which precede it without the inter- 
vention of auother collector’s name; if no name is given, the 
observation is my own, except in the case of a few records from 
the islands, where the collector’s name is unknown to me. The 
South Australian and West Australian species were collected 
principally during my journeys in 1882 and 1886 respectively. 

This paper includes full characters of all families and genera, 
with partial synonyms of genera (so far as seemed useful to 
Australian students); a catalogue of all species, with full Aus- 
tralian synonymy; descriptions of all new species, with additional 
notes or supplementary descriptions in the case of species pre- 
viously but unsufficiently described; full records of localities; 
and short recitals of larval habits when recorded, or full par- 
ticulars if new. Tabulations of the genera are given, but I 
have not attempted tabulations of the species, because in 
those genera where they would be most needed, it seemed 
impossible to make them of practical value; the species are so 
similar, the colouring so obscure, and the markings often so 
irregular, indefinite, and variable, that it is impracticable to 
state distinctions and base categories on a single concise phrase. 
An attempt to do so in the case of Capua and Tortrix , for 
instance, would have been more likely to mislead than to edify* 
The group is admittedly a difficult one, and there is no easy 
road to its comprehension; students are advised to study the 
descriptions closely* and, in the case of nearly related species, to 
notice particularly the slight structural differences in the 
secondary sexual characters. Any collector who comes across 
one of the more local species will do well to devote attention to 
securing a good series of it, with a view to its proper compre* 
hension. Little has yet been done towards studying the larval 
habits, and it is much to be desired that collectors should give 
snore time to this, which would well repay them; probably many 
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of the larvae feed internally in flower-heads, fruits, stems, or 
roots. 

Owing to the difficulty of the subject, insufficient material, 
and the bad condition of many of Walker’s types in the British 
Museum, I now find that in my former paper 1 wrongly identified 
some of Walker’s species. For the purpose of the present paper 
I carried up my whole material to the British Museum, and made 
a close comparison with Walker’s types, and believe that 1 have 
now identified every one of these satisfactorily. The synonymy 
given in this paper should, therefore, be taken as correcting and 
superseding that given formerly. 

I have also modified my conceptions of certain genera; in 
particular, 1 have discarded the presence or absence of a costal 
fold in the $ as a distinctive character, finding that it tended to 
separate forms otherwise closely related and more naturally 
placed together, whilst intermediate species occurred in which 
the fold was in such a rudimentary condi tiou that they might 
equally well be placed in either class. 1 consider also that the 
costal fold and itB contained hair-pencil can only be regarded as 
a particular example of a class of structures which, being 
intended for sexual recognition and excitement, are essentially 
specific and not generic in character; and I hold, therefore, that 
similar tufts and folds occurring in other positions (such as the 
dorsum of hind wings) are equally unfitted for use as generic 
distinctions. I do not, however, apply this to other secondary 
sexual characters, which are not concerned with specific dis- 
crimination, such as the structure of the antennae in the male; 
the ciliaiipiis of these, for example, are evidently necessary to 
the male and not to the female, and there can lie little doubt 
that by means of them the male apprehends the female, but 
there is no reason to doubt also that if the male of one species of 
G*fn*a could he equipped with the ante mice of another species, 
they would serve him equally well, whilst the costal hair-pencil 
of another species would emit a wrong scent, and would there- 
fore not serve him at all It will be observed, however, that iu 
some genera, as now limited, the oostal fold is as a matter of fact 
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always present, whilst in many others, even in some of the largest 
(<?.</., Argyroploce t of which 1 am acquainted with about 200 
species) it is always absent. 

I consider the Tortricina to iiave originated from the Hilaro - 
grapha-graup of the PltUellidte, end the connecting links are 
now, in my opinion, pretty well ascertained. The Chlidanotidm 
and Eucosmidie starter] as two collateral lines of development, 
but \\vbChlidanotida>. never came in much. Laspeyresia was the 
earliest form of the Encofmrid<r, i and the Argyro/doct-group sprang 
immediately from this. From the Argyroploctg roup originated 
the Peronea-gr oup of the Torlricidw , and the Carposinidtv are a 
specialised development of the /Vroiwjtf-group. The Phaloniadm 
are an independent offshoot from an early form of the Tortricidm . 


Tabulation of Families, 

1. Vein 2 of forewings from beyond $ of cell 2. 

Vein 2 of forewings from before j of cell 3. 

2. Hindwings with 5 absent 1. CARPOSIN1DAB. 

Hindwings with 5 present 2. PliALONIADAS. 

3. Hind wings with basal pecten of hairs on lower 

margin of cell 4. EUCOBMIDAS. 

Hindwings without such pecten 4. 

4. Forewings with 8 and 9 stalked or coincident; 

hindwings with 5 parallel, 6 and 7 stalked,. 5. CHLIDAN OTID AS. 
ForewingB with 6 and 9 rarely stalked, and if 
stalked, then with 5 of hindwings approx- 
imated to 4 at base 3. TORTRICIHAS. 


1. CARPOS1NIDAE. 

Ocelli absent. Forewings with tufts of scales on surface; 2 
from posterior fifth to cell, 7 totermen, separate, blind wings ^ 
with or without basal pecten on lower margin of cell; 5 absent* 

6 usually absent or rudimentary, parallel to 7 when present, 7 to 
apex. 

The elongate wings, tufts of forewings, and peeuliar neuration 
of hindwings make this family easy of recognition. Some of the 
species are so narrow*winged that even an expert may easily 
Overlook them as not belonging to the Tortritim. The larv* 
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probably all feed in fruits, shoots, or bark. The main develop- 
ment of the family is in the Australasian region and Pacific 
islands. 

1. Vein 6 of hindwings developed 

Vein 6 of hind wings reduced to a fold or absent 

2. Second joint of palpi in £ with long curled hairs, 

in $ cylindrical with rough scale -projection 

towards base above . 

Second joint of palpi not bo formed 

3. Hindwings with basal peoten on cell . 

Hindwings without basal pecten on cell 

4. Forowings with 8 and 9 stalked 

Forewings with 8 and 9 separate ..... 

6. Palpi in subasoending. terminal joint moderate; 3 

and 4 of hindwings usually separate, 

Palpi in porrectod, terminal joint short, 3 and 4 
of hindwings stalked. 

1. Bondia Newm. 

Jiondia Newm., Trans. Ent, Soc. Lond.(n.s.) iii., 289 

(1856) ... ... ... ... ... type ZJ. nig el la. 

An tenure in $ with long fine ciliations (4-5). Palpi in $ 
moderately long, more or less ascending, in 2 very long, por- 
rected, second joint densely rough-scaled above and beneath, 
terminal moderate, slender, obtuse, exposed. Forewings : 8 
separate. *Hind wings without basal pecten on cell; 3 and 4 
separate or nearly connate (in B. digramma stalked), 6 absent. 

All the species are narrow-winged insects of blackish colouring, 
and frequent the trunks of Eucalyptus, being specially assimilated 
to their appearance when charred by bush fires; which would 
seem to prove that such fires must be of very ancient occurrence 
to allow time for the development of a genus of several species 
wholly adapted to them. The genus is confined to Australia. 

1. 2h caseata, n.sp. 

17-20 mm. Head, palpi, and thorax blaokish, sometimes 
alight ly whitish-spriukled. Abdomen blackish, anal tuft in $ light 
yellowieh, Forewings elongate, narrow, hardly dilated, costa slightly 
arched, apex round-pointed, termen slightly rounded, very oblique; 


8. SOSINEUKA. 
2 -, 


5. CoSCiNOl’TYCHA. 

3. 

4. 

5. 

2. Meridarchlm, 

3. Cahposjna. 

1 . Bondi a. 

4. Paramorpha. 
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dark ashy-fuscous irrorated with black, mixed throughout with 
goldeii'leadeu-metaliic, more brilliant in a small light oohreous* 
yellow spot in diso at § : cilia fuscous mixed with black. Hind* 
wings with 3 and 4 separate or almost connate; in £ orange* 
yellow, in Q light ochreous-yellow; costa narrowly suffused with 
dark fuseous; a dark fuscous apical spot extending over about $ 
of wing, in <J sometimes very slenderly produced along upper 
part of tervnen, in J forming a narrow irregular streak or rather 
brood fascia variable in extent; subdorsal hairs blackish; cilia 
dark fuscous. 

Victoria: Melbourne( Raynor), Gisborne (Ly ell) — Booth Acs* 
tea li a: Mount Lofty, Mount Gambier(Gueat); from December to 
March, six specimens. Formerly confused with B. duaolutana ; 
the distinguishing characters are noted under that species. 

2. B . dissolutana Meyr. 

(Bondia dissolutana Meyr., Proc. Linn. Soc. N. B. Wales, 1882, 
182.) 

The description should be amended in the following particulars: 

Forewings in $ mixed throughout with bright golden-leaden* 
metallic. Hindwiugs in g with apical dark fuscous spot ex- 
tending over l of wing, produced as a moderate irregular fascia 
along termen to below middle; in 9 pale grey, more or less tinged 
with yellow-whitish in disc, suffused with grey towards apex and 
along upper part of termen, 

New South Wales: Blackheath, 3500 feet, in October. The 
supposed Melbourne record refers to the preceding species. 
Differs from B , easeata by the absence of yellow discal spot of 
forewingB, the anal tuft of £ dark fuscous instead of yellowish, 
the hindwings in 9 not yellow, and in $ with more extended dark 
apical patch. 

3. B. attenuatana Meyr. 

(Bondia dttenuatana Meyr., Proc. Linn. Boo. N.S. Wales, 1882, 

1830 

Hew Bouth Walks: Parramatta, in Juno and July. Thin 
inconspicuous winter species is very probably overlooked by 
collectors. 
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.4. B maUJicana Meyr. 

(Bondia maleficana Meyr., Proc, Linn. Soc. N. S. Wales, 1882, 
188.) 

Queensland: Brisbane, in July and August (Turner) — N kw 
South Walks : Sydney, Parramatta, from Septciulier to Novem- 
ber and in March. 

5. B . nigella Newm. 

(Bondia nigrtla Newm., Trans. Ent. Soc. Lond.(n.s.) iii., 289; 
Meyr., Proc. Linn. Soc. N.S. Wales, 1882, 182.) 

Qubknsland : Brisbane (Turner) — Nkw South Walks : Glen 
Inties(3500 feet), Sydney — Victoria: Gisborne (Lyel I), Mount 
Alexander, Healesville — Tasmania : Hobart — South Australia : 
Mount Lofty, Hoy let-on, Mount Gam bier (Guest); from May to 
October. 

6. B. digramma , n.sp. 

13-15 mm. .Head, palpi, and thorax dark fuscous, slightly 
whitish-sprinkled. Abdomen pale grey. Fore wings elongate, 
narrow, hardly dilated, costa slightly arched, apex round pointed, 
termen very oblique, slightly rounded; dark shining leaden-grey, 
sprinkled with blackish; five cloudy irregular transverse blackish 
streaks, last subtermin&l, and additional small blackish spots on 
costa in middle and before apex; a transverse linear whitish mark 
in disc at £, its upper end right-angled anteriorly and suffused 
with yellow-ochreous, and a transverse whitish mark rather 
before it above dorsum; in one $ a white transverse line follow- 
ing first blackish streak, some white suffusion in disc before 
middle, and lower posterior white mark enlarged and connected 
with upper ; cilia grey mixed with black. Hinul wings with 3 
and 4 stalked; grey-whitish, suffused with grey posteriorly and 
on lower margin of cell; cilia grey- whitish, suffused with grey 
round apex and upper half of tarraen. 

West Australia : Albany, from September to December; five 
specimens. Differs from all by stalking of veins 3 and 4 of hind* 
wiugs, and whitish markings of fore wings. I regard this as the 
moat anceatrai form, and think the genus probabty originated in 
West Australia. 

12 
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2. Mbridarchis Zell. 

Mbridarchis Zell., Stett. Kt Zeit. 1867, 407(1867). ... 

type tmpezulla, 

Pexinota Hamps., Oat. Lep. ii., 79(1890) ... type lonyirontri*. 

Antennie in with long tine ciliations (4*5), banal joint stout. 
Palpi in £ moderately long, iu 2 very long, porrected, second 
joint with dense projecting scales above and Inmeath, terminal 
very short, exposed. Forewing* : 8 and 9 stalked. Hindwings 
with basal pecten on cell; 3 and 4 connate or stalked, 6 absent. 

A characteristic Jndo-Malaywn genus; I am acquainted with 
about ten species from that region. It is doubtless a develop- 
ment of Carposina. 

7. I/, zi/mota , n.sp. 

(J. 16 ram. Head, palpi, and thorax whitish-ochreous irrorated 
with grey, base and lower longitudinal half of palpi black. 
Abdomen grey, anal tuft whitiah-ochreous. Fore wings elongate, 
rather narrow, posteriorly somewhat dilated, costa hardly arched 
except towards apex, apex obtuse, termen nearly straight, oblique; 
whitish-ochreous, irregularly irrorated with fuscous and dark 
fuscous, somewhat suffused with brownish-oohreous towards 
costa and on voins; seven more or less elongate marks of blackish 
irroration on costa; several small ochreous-brownish spots in 
disc, accompanied by raised tufts; two or three spots of blackish 
suffusion towards upper angle of cell, and a black dash beneath 
costa beyond these; some undefined dark fuscous marks round 
apex and termen : oilia fuscous, irrorated with pale whitish- 
ochraous. Hind wings rather thinly scaled, grey; cilia grey. 

N. Guinea : Woodlark Island, in April(Meek); one specimen. 

3. Carposina HS. 

Carposina HS., Selim. Eur. v., 38(1855) ... type berberiddla. 

Enopa Walk., Cat. xxxv., 1738(1866) ... type medMa, 

Oistophora ftleyr., Proo. Linn. Soc. N.S. Wales, 

1881,699(1881) ... ... ... type mcdicUa. 

HeUrocrossa Meyr., Proc. Linn. Soc. N.S. Wales, 

1882,178(1882) type adreputia. 
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Antenna in g with moderate or long ciliations (1 4), Palpi 
rather long or very long, longer in J, porrected, second joint 
with projecting soales above and l>eneath, terminal more or less 
concealed. Forewings: 8 separate. Hind wings with basal 
pecten on cell, sometimes in £ developed into a large expansible 
tuft of hairs; 3 and 4 stalked, 6 absent. 

The largest genus of the family, with an interesting distribu- 
tion, the species at present known comprising *2 from Europe, 1 
Maderia, 2 North America, 12 Australia, 8 New Zealand, and 
33 Hawaiiau Islands, indicating an ancient South Pacific (pro- 
bably Australian) origin; the case is analogous to that of the 
Pyralid genus Scoparia. The few larvw known few] in fruits 
and shoots. 

8. C. mtdidla, Walk. 

(Enopa mtdiell a Walk., Oat. xxxv., 1738; Ointophora ptero- 
•cotmana Meyr., Proe. Linn. Sen:. N. 8. Wales, 1881, 699.) 

Vic.: Melbourne( Raynor) — Tasm.: Deloraine — S. Aust.: Mount 
Lofty(Gueat) — W. AnsT.: Albany; in November and December. 
My Sydney record is erroneous, and refers to the following 
species; the distinguishing characters are given below. This and 
the next species are the only two known to possess the large 
expansible tuft of hind wings, but some of the others are only 
known in the female sex. The female does not possess this tuft; 
otherwise it resembles the male. 

9. C. faractis, n.»p. 

$9. 18*19 mm. Head whitish, in 9 tinged with ochreous. 
Palpi in $ dark fuscous, in 9 ochreous mixed with dark fuscous, 
upper hairs white, Antennce in $ shortly ciliated (1). Thorax 
white, collar and shoulders brown, in 9 dorsally spotted with 
brownish. Abdomen whitish-ochreous, segmental margins white. 
Fore wings elongate, narrow, posteriorly dilated, costa gently 
arched* apex round-pointed, termen almost straight, oblique; 
whitish* irregularly mixed with ochreous-fuscous, and thinly 
SpHnk^d with black; a black dot near base in middle, and a 
blackish dot beyond it towards dorsum; a small blackish mark 
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. . at l and five blackish strigulse between 

on costa at i, anoth b . fuscou „ spots accompanied 

this and apex; several «maU ochrco«^nsco P ^ ^ 

** «to d to- ‘ WM indistinctly ton* 

.hllto \ hk acnln-tult not n»cl.in B i "1 

Binding. >n J ****** dM wl.itinh. in 9 

ochreous; cilia whitish. *». two specimens. Differs 

vu W . Sydney, in October and April, two specimc 

. J c by cbnrsctnr „f tot of Ito.lto wli«* n 
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10. G\ nettolocha, n.sp. 

o 14.16 mm. Head white. Palpi extremely long, light 
brownish-ochreous more or less suffused with white above, base 
and lower longitudinal half dark fuscous. Thorax white, with 
anterior transverse series of four black dots. Abdomen pale 
whTt h-ochreous. Forewings elongate, narrow, posteriorly hardly 
Sated, costa gently arched, apex round-pointed termen straight, 
very oblique; whitiah-ocbreouH slightly tinged wi h brown sb, 
with some scattered black scales, becoming yellow, sh-wh. to 
awards base and anterior half of costa; a sharp black a most 
Lai dot in middle, one towards dorsum near base, and one 
beneath costa at *; two small black strigube on costa before and 
in middle; a small blackish spot beneath fold before J and one 
aLve fold beyond *; a round blackish spot partially edged with 
whitish above fold before middle, another more distinctly white- 
edged on upper angle of celt, and a third less marked on lower 
r g le of cell, between these in middle of disc is a transverse grey 
blotch, and beyond upper angle of cell a small patch of grey 
suffusion; some light grey irroration towards posterior half of 
oosta and termen; some indistinct blackish dob, on termen : cilia 
grey irrorated with whitish, with two darker lines. Hindwing* 

pale grey; cilia grey whitish ... 

P W Aust.: Gerald ton, in November; two specimens. 
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11. C. autologa , n.sp. 

22 mm. Head white. Palpi extremely long, fuscous irro- 
rated with dark fuscous, second joint white above. Thorax 
oohreous- white, with anterior transverse .series of four blackish 
dots. Abdomen pale whitish-ochreous. Forewings elongate, 
narrow, posteriorly dilated, costa gently arched, apex round- 
pointed, termen slightly sinuate, very oblique; ochreous- whitish, 
becoming whitish-ochreous posteriorly, posterior half with a few 
scattered blackish scales; an ochreous-brown costal streak from 
base to beyond middle, suffused towards costa with dark grey; a 
black dot towards dorsum near base; a small blackish spot 
towards dorsum at J, and a dot above fold beyond it; a small 
blackish spot in middle above fold, followed by a transverse 
blotch of grey suffusion; a small blackish spot on upper angle of 
cell and a dot on lower angle, connected by light browniah- 
oehreous suffusion; some brownish-ochreous and grey suffusion 
towards costa posteriorly and termen, and four undefined small 
blackish-grey spots on posterior half of costa; a cloudy angulated 
transverse streak of browuish-ochreous and fuscous suffusion 
about J; a black line along termen : cilia fuscous irrorated with 
whitish, with two darker shades. Hind wings whitish-grey; cilia 
grey whitish. 

W. Aubt.: Gerald ton, in November; one specimen. Very 
similar to C. nmdootia, but differs by larger si see, fore wings more 
dilated posteriorly, termen distinctly sinuate, brown costal streak, 
black terminal line, and absence of black median dot near base. 
It is certainly distinct, and though nominally obtained at the 
same place and time, I took it actually in a different locality 
from the two examples of the preceding species, which were 
captured together. 

12. C. mi modes, n.sp. 

28. mm. Head whitish, orown irrorated with pale fuscous, 
oollar marked with dark fuscous. Antennal ciliation# 3. Palpi 
extremely long, white irrorated with pale fuscous, lower longi- 
tudinal half suffused with blackish. Thorax ochreous-whitish, 
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between veins with white mixed with fuscous, with a more d 
tinct white subcostal streak from base to middle; costal edge 
suffused with dark fuscous from base to muldtc; a 
Himc at 4 another obliquely before it beneath fold, a thud bet >r . 
tile t'bl fold, and" two at angles of cel,; an elongate pa J 
of fuscous irroration mixed with whitish in poster, o, half of cell, 
three slight marks of blackish irroration on costa posteriorly, and 
a row of^ indistinct minute dots along termen ; cilia grey- whitish 
finely sprinkled with blackish, base ochi eous-tinged. Hind wing* 

v* «“«*•*•• cilia whitb,hi rouud a,,ex greyi 

ti,l W Auer • York, in October; one specimen. Superficially 
like V. -niedieUa, but differs structurally by the much 
longer antennal dilations and palpi, and the absence of ie 
expansible tuft of hindwings. 

13. G. Ideeia, n.sp. 

0 20 mm. Head and thorax whitish irrorated 1 with grey. 
Pa?pi extremely long, dark grey irrorated with whitish, upper 
edge whitish. Abdomen ochreous-grey-wh,t.sh, with a .lark 
fusooua spot on back at base. Forewings elongate, narrow, pos- 
teriorly dilated, costa gently arched, apex round-po.nted termen 
straight, rather strongly oblique; light brown, irregularly mixed 
wTfa* gi ; y, especially in disc; a small blackish dot near base ... 
middle, and another beyond it near dorsum; a blackish dot in 
L at A. and one before it beneath fold, placed ta an obl.que 
brownish mark partially outlined with whitish; a sma ind.s- 
tinct whitish ring above middle of disc; an indistinct black, sh 
doT below middle of disc; two indistinct blackish dots place.] in 
a brown mark partially edged with whitish traversing end of 
sdl; some slight whitish irroration between veins postenorly, 
five indistinct dots of blackish irroration on poster, or half of 
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costa; a terminal series of small dots of blaok irroration : cilia 
light fuscous finely sprinkled with whitish. Hind wings pale 
grey; cilia grey-whitish. 

W, Aubt.: Albany, in September; one specimen. 

14. G. orphania , n.ap. 

9 . 20 mm. Head and thorax dark fuscous, face irrorafced with 
whitish. Palpi very long, light fuscous irrorated with blackish. 
Abdomen grey. Fore wings elongate, narrow, posteriorly dilated, 
costa gently arched, apex round-pointed, fcermen slightly rounded, 
rattier strongly oblique; fuscous auffusedly irrorated with dark 
fuscous, bases of scales more or less distinctly paler; posterior 
half of costa with several sufficed darker spots followed by pale 
dots; an elougate blotch of dark suffusion in posterior half of 
cell, terminated by an obscure pale curved line; usual tufts 
darker and obscurely pale-edged posteriorly : cilia fuscous mixed 
with dark fuscous. Hind wings and cilia w hi tkli -fuscous. 

8 . Aost.: Mount Lofty, in May(Lower); one specimen. 

1 5. G . petraa, n.sp. 

£ 9 . 20-23 min. Head and thorax whitish, shoulders slightly 
marked with fuscous. Antennal ciliations in $ 1. Palpi very 
long, longer in 9 , whitish, lower longitudinal half dark fuscous. 
Abdomen ochreoUs-whitish, dorsal scab's in $ modified on median 
third and slightly ochreous-tinged. Forewings elongate; in $ 
rather narrow, little diluted, in 9 narrow, moderately dilated 
posteriorly, costa slightly arched, apex round-pointed, termen 
almost straight, iu $ rather strongly oblique, in 9 very oblique; 
light fuscous mixed with darker fuscous and whitish, towards 
anterior half of costa more or less suffused with whitish; six 
small spots of dark fuscous irroration on posterior § of costa; 
normal tufts dark fuscouM preceded by yellow-ochreous suffusion, 
vis., one beneath fold near base, one in disc at one beneath 
fold obliquely before it, one beneath middle of disc, and two at 
frog)** of cell : cilia whitish irrorafced with fuscous and dark 
fuscous. Hind wings whitish-grey; cilia whitish; in $ with a 
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long whitish hair-pencil from base of dorsum becoming ferruginous- 
ochreous towards apex. 

Via : Gisborne (Lyell) — S. Ausr. : Mount Lofty (Guest); in 
November; two specimens. 

16. C , neuroftkorella Meyr. 

( Epi actinia mnrophorella Meyr., Proc, Linn. Hoc. N. S. Wales, 
1879, 232.) 

Originally based on a single female; I therefore now describe 
a fine male in Mr. Lyell’s collection, the species being little 
known. 

20 min. Head and thorax whitish, longitudinally Htreaked 
above with dark fuscous. Antennal ciliations 1. Abdomen 
grey* whitish. Fore wings elongate, narrow, posteriorly little 
dilated, costa gently arched, apex obtuse, terraen very obliquely 
rounded; whitish, partially tinged with yellow-ochreous; all veins 
marked with well-defined streaks of dark fuscous irroration; 
blackish raised dots in disc at beneath fold before tliis, below 
middle of disc, and two more conspicuous black marks on angles 
of cell : cilia whitish irrorated with dark grey. Hind wings 
grey-whitish, towards base and dorsum suffused with pale whitish- 
ochreous, hairs of 1 b curled; cilia whitish. 

N.S.W : Sydney — Vic.: Melbourne (Lyell) — S. Aust. : Mount 
Lofty (Guest); in August, September, and December. Mr. Lyell 
has taken it “ emerging from trunk of Camarina 1 presume 
the larva fed in the bark; the association with (Jaguar ina 
accounts for the longitudinal striping of the wings, which is 
frequent in Ltpidopter <* attached to that tree, being adapted to 
resemble the light and shade effects of the slender twigs. 

17. C. pinarodes, n.sp. 

23 mm. Head and thorax whifcish-ochreous, thorax with 
gome small marks of dark fuscous irroration. Antennal cilia* 
tions 1$. Palpi extremely long, whitish-oohreous, lower half 
suffused with dark fuscous except at base. Abdomen ochreous* 
whitish. Forewings elongate, narrow, posteriorly dilated, costa 
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gently arched, apex round-pointed, tormen almost straight, 
oblique; whitish-ochreous, irregularly sprinkled with blackish; a 
small black dot near base in middle, one towards dorsum beyond 
it, and a larger one beneath costa at a streak of blackish irro- 
ration along costa from beyond this to near middle, and six small 
HjK>ts or dots of blackish irroration on costa posteriorly; cloudy 
dark fuscous dots suffused with brownish-oehreous in disc at J, 
beneath fold before this, and beneath middle of disc, and irregular 
spots of blackish irroration between and around these; a brownish- 
oehreous streak across end of cell, marked at upper extremity 
with a dark fuscous dot, and preceded by a transverse cloud of 
blackish irroration, extended irregularly to costa and dorsum at 
a transverse series of undefined marks of blackish irroration 
from | of costa to torn us; terinen dotted with blackish irrora- 
tion : cilia pale fuscous, somewhat mixed with dark fuscous and 
sprinkled with whitish. Hindwiugs grey-whitish; cilia whitish. 

W. Aust.: Albany, in October; one specimen. 

ltf. C. latebrom , n.sp* 

15-16 mm. Head, palpi, thorax, and abdomen pale whitish- 
ochreous; palpi extremely long, lower longitudinal half suffused 
with dark fuscous, upper edge whitish; antennal ciliations l, 
Forewinga elongate, narrow, posteriorly rather dilated, costa 
gently arched, apex round-pointed, termen almost straight, very 
oblique; very pale whitish ochreous, more or less sprinkled with 
fuscous except towards costa anteriorly; a minute black dot near 
base in middle, and a larger ono beneath costa at six oblique 
blackish strigulce or dots ori posterior § of costa, first sometimes 
thick; an inconspicuous dark fuscous dot in disc at another 
obliquely before it beneath fold, and one more distinct at upper 
angle of cell; a series of dark fuscous marks or dots along terinen: 
cilia whitish sprinkled with fuscous. Hind wings with hairs on 
margin of cell and lb long and bristly, slightly tinged with 
ochreous; whitish; cilia whitish. 

Task.: Deloraine; in December; two specimens* 
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19. C\ jKrilev^a Low. 

(Paramorpha porikwia Low., Traus. Roy. Soo. 8 . Aust. xxxii. 
(1908), 116.) 

£ 9 . 14 mm. Hoad, thorax, and abdomen white. Antennal! 
ciliationH in <J 2J. Palpi in $ long, in 9 very long, white, lower 
half dark fuscous. Forewings elongate, narrow, posteriorly 
somewhat dilated, costa slightly arched, apex round -pointed, 
ter men almost straight, rather strongly oblique; white, thinly 
sprinkled with dark fuscous or blackish; a short black dash 
beneath costa near base, and a black dot towards dorsum near 
base; six oblique black marks on posterior § of costa; an oblique 
dark fuHcous mark in dine at another beneath fold before this, 
a somewhat curved sometimes interrupted longitudinal line above 
middle of disc, and an elongate dot below middle of disc; an 
augulated subterruinal series of undefined spots or marks of dark 
fuscous irroration; a blackish line along termen : cilia whitish, 
with two broad fuscous shades. Hind wings and cilia whitish. 

N.S.W.: Hydney — Via: GUborne(Lyell), Melbourne, Castle* 
maine( Lower); always in March. Redesoribed from Lower’s 
type (a 9 , not $ as stated) and three other specimens. 

4.Paramohpha Meyr. 

Paramorpha Meyr., Proc. Linn. 80 c N. 8 . Wales, 1881, 

696 ... ... ... ... ... ... type aqnilana , 

Antennae in <J strongly ciliated (2-2J). Palpi in both sexe* 
very long, porreeted, second joint with rough projecting scale* 
above and beneath, terminal short, exposed. Fore wings : 8 
separate. Hindwiugs without basal pec ten on cell; 3 and 4 
Stalked, 6 absent. 

Besides the four Australian species, I have six Iodo-Malayan* 
The Australian forms are small whitish insects of simitar appear- 
ance, and there has been some confusion between them. 

20 . P . etmothtfa, n.sp. 

£ 9 . 13-1$ turn. Head, palpi, and thorax white, in Bydttey 
form more or less suffused with grey, oblique basal half of palpi 
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dark fuscous, Abdomen ochreous- whitish. Forewings elongate, 
narrow, somewhat dilated posteriorly, costa gently arched, apex: 
obtuse, termen slightly rounded, very oblique; white, or in 
Sydney form grey-whitish, more or less irregularly irro rated with 
grey and sprinkled with dark fuscous; markings blackish-fuscous; 
a 86tnioval spot on base of costa, and a subdorsa) dot near base; 
six small spots on posterior § of costa; an inwards-oblique some- 
time* interrupted linear mark iu disc beyond J; a more or less 
defined elongate blotch above middle of disc, terminated by two 
smsll round spots partly edged with white; a small spot on fold 
before middle, and one on dorsum at J; these markings are 
accompanied by raised tufts, and sometimes edged posteriorly 
with pale ochreous suffusion; a more or less indistinct irregular 
subtermiiml streak of dark suffusion; some very indistinct dark 
spots on termen : cilia whitish, with two or three cloudy grey 
shades, sometimes broken into bars. Hindwiugs and cilia 
whitish. 

N.S.W.: Sydney, in September ~T ABM.: Mount Wellington, 
5100 feet, in December; seven specimens. Specially charac- 
terised by the spot on base of costa. 

111. l\ vhachia*) n.sp, 

69 * 15-14 mm. Head and thorax white. Palpi white, base 
and lower longitudinal half dark fuscous. Alalomen in £ light 
grey, in $ whitish. Fore wings elongate, rather narrow, rather 
dilated posteriorly, costa moderately arched, apex round-pointed, 
termen almost straight, rather strongly oblique; white, more or 
less faintly tinged with greyish <ochreou» except towards costa 
anteriorly, with a few fine black specks, veins posteriorly marked 
with faint greyish -oehreous streaks; a short black strigula on 
costa beyond and five longer oblique black strigula* on posterior 
haH of costa; a dot of oohreo un-grey and black irroratiou accom- 
panied by a tuft of scales beneath fold at another above fold 
at$, a third at lower angle of cell, and a small irregular blackish 
’ spot at upper angle of cell; a blackish line or series of marks 
along termen : cilia fuscous irrorated with whitish, paler towards 
torn us Hindwiugs and cilia whitish-grey. 
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N.S. W.: Murrurundi, Sydney, in November and April; three 
specimens. Formerly confused with P. aquilana , from which it 
may be distinguished by the black costal strigula before middle, 
and the absence of the black discal dot at J. 

22. P. aquilana Meyr. 

( Paramarpka aquilana Meyr., Proo. Linn. Soc. N. S. Wales, 
1881,697.) 

N.S.W.: Blackheath, 3500 feet — Vic.: Melbourne, Gisborne 
(Lyell); in February and March. My Sydney record refers to 
P. rhachias , which is included in the original description; P . 
aquilana has no black strigula on costa before middle, and there 
is a sharp black dot in disc at or slightly before it is also a 
narrower- winged insect than P. rhachia *, and the termen is more 
oblique. 

23. P . hapalopi * , n.sp. 

5 . 15 mm. Hoad and thorax grey-whitish. Palpi white irro- 
rated with pale grey, base and lower longitudinal half dark 
fuscous. Abdomen whitish-ochreous. Forewings elongate, 
narrow, posteriorly somewhat dilated, costa gently arched, apex 
acute, termen somewhat sinuate, very oblique; whitish, with 
scattered black specks, suttusedly irrorated with grey except 
towards base, becoming darker grey towards costa and posteriorly; 
a white subcostal streak from base to beyond middle, marked 
with a black dot near base, and edged beneath by a streak of 
dark fuscous suffusion except at base; cloudy whitish streaks 
between veins towards termen; a short line of black scales 011 
termen above middle : cilia grey irrorated with whitish, paler 
towards tornus, tips mixed with dark fuscous towards middle of 
termen. Hind wings and cilia whitish. 

W. Aust.: Albany, in September; one specimen. Distinct by 
the acute apex aud absence of black dots. 

5. Coscinoptycua Meyr. 

4Joscinoptycha Meyr., Proe. Limn Soe. N.S. Wales, 1881, 

700 ... ... ... ... type improbana * 
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Antennie in £ thickened-dentate, strongly ciliated (3), basal 
joint swollen. Palpi in £ moderately long, subascending, second 
joint densely rough-scaled beneath and clothed with long curled 
expansible hairs above, terminal very short, exposed; in 9 very 
long, porrected, second joint evenly thickened with dense toler- 
ably appressed scales, towards base above forming an abrupt 
rough projection, terminal moderate, exposed. Forewings in £ 
with longitudinal membranous bladder-like ridge in disc ante- 
riorly, clothed with flap of dense scales; 8 separate. Hind wings 
without basal i»ecfcen on cell; 3 and 4 connate or short-stalked, 6 
Absent. 

An endemic genus, containing only the single species, 

24. C. improbana Meyr. 

( Coscinoptycha improbana Meyr., Proc. Linn. Soc. N. S. Wales, 
1 881, 701). 

Q.: Hrisbane(Turner) — N.8.W.: Sydney; from July to Sep- 
tember, in December, January, and April, 

6. Sosinkura, ll.g. 

Antennae in £ strongly ciliated (3), basal joint dilated. Palpi 
in moderate, subascending, in 9 longer, porrected, with 
appressed scales expanded above towards apex, terminal joint 
very short, exposed. Forewings in £ with deep longitudinal 
groove in cell anteriorly, causing margins of cell to be approx- 
imated towards base; 8 separate. Hindwings in with large 
basal patch of modified scales, without basal pecton, in 9 with 
basal pec ten on cell; 3 and 4 stalked, 6 present, remote, parallel 
to 7 anteriorly. 

Type S. mimica Low, This appears to be the most primitive 
form of the family at present known; the genus is endemic, and 
contains only one species. 

25. S. mimica Low. 

(ffclerocrouca mimica Low., Trans. Roy. Soc. S. Austr. 1893, 
168.) 

N,8 W.: Sydney— Vw.; Melboume(Kershaw), Gisborne(Lyell)r 
ash.: Hobart(Lyell)— S. Aust.: Mount Lofty(Gueet)— W 
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Aust.: Albany; from September to April. Lower's description 
is good and sufficient. 

PH A LON 1A DAK. 

Ocelli usually present. Fore wings with 2 from posterior fifth 
of cell. Hind wings without basal pec ten on lower margin of 
cell; 5 present, 7 to costa. 

As thus limited, this family is characteristically European; 
about 200 species are known from that region, whilst elsewhere 
it is represented only by a few stragglers. Of the two Australian 
genera, Heliocostna , though endemic and distinct, is a norma] 
exponent of the family; but liype.rxena presents dubious features. 

7. Hkliocobma Meyr. 

Meliocosinn Meyr., Proc. Linn. Hoc. N. S. Wales, 1881, 

6b3 ... ... ... ... ... type inconyrumta. 

Antonnm in $ broadly compressed and flattened. Palpi very 
long, porrected, second joint with rough projecting scales dimin- 
ishing anteriorly, terminal moderately long, exposed. Thorax 
without crest. Forewings with scale-tufts on surface, 7 to ternaen, 
8 separate. Hind wings with 3 and 4 remote, 5 parallel, 6 and 7 
remote, nearly parallel. 

At present only known from the Australian region; though 
similar to European forms, it differs from them all by the parallel 
veins 6 and 7 of hindwings, which are closely approximated or 
stalked in all European genera, 

26. 1L anthode n.sp. 

<£$. 17-18 mm. Head and thorax in $ whitish-ochraous, 
tinged with crimson on face and shoulders, in 9 yellower and 
more largely suffused with light crimson. Palpi crimson* whitish 
or light crimson, becoming fuscous towards apex, whitish towards 
base. Abdomen pale wbitish-ochreous, in 9 tinged with grey. 
Forewings elongate, narrow towards base, dilated posteriorly, 
.costa slightly arched, more strongly posteriorly, apex round- 
pointed, termen sinuate, oblique; oohreouH- whitish; a pale crimson 
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•streak along costa from base to in 9 broader and more suffused; 
a white streak running from beneath apex of this almost to 
dorsum beyond middle, whole anterior area of wing yellow- 
ochreous, becoming deeper and brownish -tinged just before the 
white streak; in J undefined patches of pale whitish-rosy suffu- 
sion before and lieyond torn us and oh costa before apex, post- 
tornal patch edged above and costal beneath by marks of yellow, 
ochreous suffusion, and some yellowish suffusion in disc before 
these; in 9 the whole posterior area is suffused with light crimson, 
except white wedge-shaped marks resting on terraen below apex 
and below middle: cilia "in £ whitish partially tinged with pule 
rosy, in $ wholly pale crimson. Hind wings in <J whitish-grey, 
in 2 grey; cilia grey-whitish. 

W. Aust.: York, in October; two specimens. 

27. //. rhodopnoana Meyr. 

(Heliooo&ma rhodopnoana Meyr., Proc. Linn. Soc. N. 8. Wales, 
1881, 694.) 

The £ (not hitherto described) is similar to the 9, but varies 
considerably in the development of the crimson colouring, the 
groundcolour varying from oehreoua with a faint rosy tinge to 
rose-pink, but not so deep or bright as in 9. 

Via: Melboume( Raynor), Gisbome(LyeU)-— Task.: George's 
Bay — 8, Awr.: Mount Lofty(Guost)-— W. Aust.; Perth, Albany; 
from November to January. 

28. //♦ iucongruana Walk, 

{Gonchyli* incongruana Walk., Cat, xxviii,, 363; Eromme 
apertella ib. xxxv,, 1762; Heliocoema incongruana Meyr., Proc. 
LitW, 80c. N. S. Wales, 1881, 695.) 

Q.: Duaringa (Barnard), Warwick, Strodbroke 1, (Turner) — 
N.6.W.: Tenterfield (Turner), Biaokheath (3500 feet), Sydney — 
V»a. : Gisborne, Beacou#fleld(Lyel I ), Wandin( Jarvis), Melbourne 
^Taa*i.: Deloraine, George’s Bay, Hobart— 8 , Ao«t.: Mount 
Lof ty(Gueet); from September to April. Larva in a portable 
ease Oil flowers of Zyaimtna pungent and JSpacri * in August (and 
doubtless later). 
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29. J7. excec^ n.sp. 

<£$. 12-13 mm. Head and thorax white. Palpi white, tinged 
externally with ochreous. Abdomen whitish. Forewings 
elongate, posteriorly dilated, costa gently arched, apex obtuse, 
termen obliquely rounded; white, partially tinged with pale 
ochreous-yellowish; basal fifth of costa suffused with ochreous; a 
more or less developed outwardly oblique ochreous streak from 
dorsum near base, reaching half across wing; a deep ochreous 
narrow fascia slightly beyond middle parallel to termen, tending 
to be obsolete at extremities, posteriorly edged with a few black 
specks; an irregular narrow ochreous fascia just Indore termen 
from apex to tornus, anteriorly edged with a few black specks; 
between this and preceding fascia is sometimes more or less 
irregular pale yellow-ochreous suffusion : cilia white, partially 
tinged with yellow-ochreous, with a few black specks, especially 
at tornus. Hindwings and cilia whitish. 

New Guinea: Sudest I.(Meek) — Q.: Townsville, in May(Dodd); 
three specimens. The smallest, relatively shortest- winged, and 
least decorative species. 

8. Hypkrxrna Meyr. 

Hyperxena Meyr., Proe. Unn. Hoc. N, S. Wales, 1882, 

177 ... .. ... ... ... ... type scierana . 

Palpi very long, porreotod, second joint with long rough 
obliquely projecting scales above, terminal long, rough-scaled 
above. Thorax with double posterior crest. Forewings with 
tufts of scales, 7 to costa, 8 separate. Hindwings with 3 and 4 
remote, parallel, 5 nearly parallel, 6 to costa, 6 and 7 remote, 
nearly parallel. 

The single species, of which the $ is still unknown, is suj»er- 
ficially dissimilar to the rest of the family, and its structural 
characters are so far unspecialised as to leave its affinity some- 
what uncertain; but after a very careful consideration of the two 
original specimens, which are all I have seen, I can see no- 
grounds for referring them elsewhere, and think they may be a 
primitive type of this group. 
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30. H. scierana Meyr. 

( Hyperxena tcitrana Meyr., Proc. Linn. Hoc. N. 8. Wales, 1882, 
177.) 

N.SAV.: Blackheafch (3500 feet), Parramatta; in August and 
September. Probably overlooked by col lectors through its early 
appearance; should be looked for at Sydney in July. 

TORTRICIDiE. 

Ocelli present. Forewings with 2 from before | of cell. 
Hind wings without basal pec ten on lower margin of cell. 

This extensive family contains the majority of the Australian 
Tortricina , and the same case holds in New Zealand, whilst in 
other regions the Encosmidw are the dominant family. The 
forty Australian genera fall roughly into three groups, which are 
natural, though not capable of strict definition; viz. (a) the 
primitive Peromag roup, in which the fare wings have tufts of 
scales on the surface, and the neuration is variable and unspecial- 
ised (genera 37-48); (b) the typical Tvrtrix - group (genera 25-36); 
and (c) the G'ajma-group, in whioh veins 7 and 8 of fore wings are 
stalked (genera 9-24). This last group, though occurring also in 
other regions, is much more extensively developed in Australia 
than elsewhere; whilst the first group is less developed than 
elsewhere, and probably mainly indicative of comparatively 
recent Malayan immigration. 


X. Head smooth-scaled 2. 

Head not smooth -scaled 4. 

2. Forewings with 3 from angle 3. 

Forewings with 8 from considerably before angle... 26. Chrksmaacha. 

3. Hindwing* with 3 and 4 connate, 6 and 7 stalked. 27. Zaoorisca. 

Hind wings with 3 and i approximated, 6 and 7 „ 

approximated. * 28. Attxria. 

4. Forewtngs with 7 absent (Coincident with 8) 21. Atklodora. 

Forewings with 7 present. 5. 

6. Forewings with 7 and 8 stalked. 6. 

Forewing* with 7 separate 22. 

6. Forewing* with 1 to costa 39. Dichkcopa. 

Forewing* with 7 to termen... 7. 
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7. Forewings with 0 out of 7 40. Draowmobola. 

Forewings with 9 separate 8. 

8. Forewings with 3 and 4 stalked 41. TymhaRciiA. 

Fore wings with 3 and 4 separate 9. 

9. Hind wings with 4 absent , 18. Lamyrodss. 

Hind wings with 4 present 10. 

10. Hind wings with 3 and 4 separate 11. 

Hind wings with 3 and 4 connate or stalked 17. 

11. Forewings with 3 from considerably before angle.. 12. 

Fore wings with 3 from angle. 13. 

12. Thorax with crest 20. Aristocosma. 

Thorax without crest 28. Aooxophyeh. 

13. Hindwings with 3 and 4 remote 14. 

Hindwings with 3 and 4 nearly approximated at 

base 22. P&ooalyftia* 

14. Hindwings with 3, 4, 3 equidistant 16. 

Hindwings with 4 nearer 6 at base than 3 16. 

16. Palpi subascending, thoracic crest large 12. Pyrgotis. 

Palpi porreoted, thoracic crest small or absent 1 1. Isoohokista. 

16. Thorax with crest 13. Acrofolitih. 

Thorax without crest 10. Paramklkna. 

17. Palpi ascending 18. 

Palpi porrected 19. 

18. Thorax with crest 14. AstitknoptycHA. 

Thorax without crest 24. Homona. 

19. Antenna? with basal third thickened with dense 

scales 15. It uom hockroh. 

Antonm# with basal third not thickened 20. 

20. Palpi in £ with large expansible fringe of hairs 

above . 16. Acrockuthiw, 

Palpi in without such fringe. 21. 

21. Palpi in $ cylindrical, with appreased scales 

except near base 17. Akolostoma. 

Palpi with projecting scales above and beneath..., 19. Capua. 

22. Forewings with 8 and 9 stalked 28. 

Forewings with A and 9 separate..... 24. 

23. Thorax with crest* 48. Mictonjwra. 

Thorax without crest. 44. Parahtranga. 

24. Forewings with 7 to costa i, 40. Pxronka. 

Fore wings with 7 to apex or termen. 26. 

25. Forewings with 3 and 4 stalked. . 26. 

Forewings with 3 and 4 separate... 27. 

28. Hindwings with 4 absent 46. Eboim. 

Hindwings with 4 present 42. S*A?At«ittns» 
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137. Hindwings with 7 from cell considerably before 


angle..... . 43. Soomoplkcta. 

Hindwings with 7 from angle 28. 

$$, Hindwings with cell open between 4 and 6 37. Diacttknis. 

Hindwings with cell closed. 29. 

29. Hindwings with 8 and 4 separate 30. 

Hindwings with 3 and 4 connate,.,.. 34. 

80. Hindwings with 3 and 4 widely remote 31. 

Hindwings with 3 and 4 approximated at base 32. 

31. Forewings with tufts of scales 47. Pai^otoma. 

Forewinga without tufts 9. Proselkna. 

32. Thorax with crest 34. Harmolooa. 

Thorax without crest 33. 

33. Paipi ascending 30. Mkritastis. 

Palpi porrected. 3J. Kiuohokista. 

34. Palpi ascending 25. Cacxroia. 

Palpi porrooted 85. 

35. Terminal joint of palpi absent 36. XKNOTHtcritf. 

Terminal joint of palpi present 36. 

36. Hindwings with 8 and 7 stalked 35. Cnkphasia, 

Hindwings with 6 and 7 approximated 37. 

37. Forewings with tufts of scales .. 38. Abuyrotoxa. 

Forewings without tufts 38. 

3S. Antennae in & dentate, fasciculate-ciliated, palpi 

long or very long. 32. Arotrofhora. 

Antenna* in <J simply ciliated, palpi moderately 

long 39. 

39. Thorax with crest 33. Ecu a. 

Thorax without orest 29. ToRtRix. 


9. Pros k lkna Meyr. 

Pra&Uma Meyr., Proc. Linn. Boc. N. S. Wales, 

1881,421 ... .. ... ... ... type annomnn. 

j Vrothdymn* Meyr., Trans. K. Z. Inst., 1882, 57, type, 1 antiquana. 

Antennas in $ rather strongly ciliated. Palpi moderate, per- 
fected, second joint dilated with rough scales above and beneath, 
terminal short. Thorax smooth. Fore wings with 7 to fcermen, 
8 separate. Hindwings with 8 from much before angle, remote 
and nearly equidistant from 2 and 4, 4 from angle, 5 rather 
approximated to 4 at base, transverse vein extremely oblique, 6 
*«d 7 leng-staiked. 
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Originally founded on a single species; I subsequently widened 
the generic characters so as to include some other forms which 1 
now believe to have no immediate affinity here, and have there* 
fore removed them to a new genus in the neigh hour hood of 
Tortrix. There is now only one Australian sjmcies, which is 
undoubtedly closely allied to the following genus, ParcmeUna, and 
must be supposed to have arisen from it hy the reduction and 
disappearance of the stalk of veins 7 and 8 of fore wings; and two 
New Zealand species, curious forms which arc not much like the 
type or one another, but appear to agree in all essential structure. 

31. P. annomana Meyr. 

(Prowlena annosana Meyr., Proc. Linn. Hoc. N.H. Wales, 1881* 
421.) 

N. 8 .VV.: Parramatta — Tasm.: Launceston — S. AtmT.: Wirra- 
bara; from September to November. 

10. Parasklkna, n.g. 

An ten nee in $ moderately ciliated. Palpi moderate, porrected, 
second joint dilated with rough scales above and beneath, 
terminal short. Thorax smooth. Pore wings with 7 and 8 
stalked, 7 to termen. Hindwings with 3 from much before 
angle, remote and nearly equidistant from 2 and 4, 4 from angle, 

5 rather approximated to 4 at base, transverse vein very oblique* 

6 aud 7 long-sUlked. 

Type P. thamna* Meyr. The species are similar in general 
characters to the preceding, from which they differ only by the 
stalking of veins 7 and 8 of forewings. The genus is endemic* 
and must be regarded as a modification of laochorirta. 

32. P. tenella, n.sp. 

9 . 8 mm. Head and palpi whitish, Thorax whitish, partially 
tinged with pale yellow-ochreous. Abdomen pale whitish- 
oohreous. Forewings elongate, costa moderately arched, apex 
round-pointed, termen rounded, rather strongly oblique; white,, 
thinly sprinkled with fuscous; an undefined basal patch and 
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moderately broad fasci® at £ and } formed by irregular yellow- 
ochreous suffusion : cilia whitish, with a few fuscous specks. 
Hind wings and cilia white. 

N.8.W.; Bathurst, 2500 feet, in November; one specimen. 

33. H, thamnm i n.sp. 

$. 12 nun. Head whitish, tinged with fuscous on crown except 
in middle. Palpi whitish, sprinkled with grey externally. 
Antennal dilations 2. Thorax whitish-fuscous sprinkled with 
dark fuscous. Abdomen whitishochreous. Forewings elongate, 
costa moderately arched, apex round-pointed, termen rounded, 
rather strongly oblique; light fuscous mixed with whitish; some 
undefined spots of yellow-oohreous suffusion arranged as though 
indicating a basal patch and narrow transverse fascia? at ^ and 

: cilia grey-whitish, with a few fuscous specks. Hindwings 
and cilia whitish-grey. 

8. Aust.: Adelaide, in October; two specimens, 

11. Iboohorista Meyr. 

/ aochorista Meyr., Proc. Linn. Soc. N. 8, Wales, 

1881,424 ... ... ... ... ... type rannlana. 

Antenna? in £ shortly or moderately ciliated. Palpi moderate, 
porreoted, second joint dilated with rough scales above and 
beneath, terminal short. Thorax usually with slight crest. Fore- 
wings with 7 aud 8 stalked, 7 to termen. Hindwings with 2 
widely remote from 3, 3-5 moderately remote, equidistant and 
nearly parallel, transverse vein oblique, 6 and 7 long-stalked. 

An endemic genus, probably derived from Capua , to which the 
species are generally similar. They are frequently small and 
obscure insects, but locally abundant where they occur. None 
are yet known in the larval stage. 

34. /. csr&phane*, n.sp. 

(J. 13 mm. Head, palpi, and thorax light ochreous-yellowish. 
Abdomen light grey. Forewings elongate, suboblong, without 
oqstfcl fold, costa moderately arched towards base, thence nearly 
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straight to near apex, apex obtuse, termen obliquely rounded; 
whitish-ochroous, with a few scattered dark fuscous scales; about 
10-11 little oblique rather irregular ochreous-yellow transverse 
stria 1 , partially coalescing to form a basal patch and central 
fascia; some dark fuscous strigulation towards dorsum before and 
beyond central fascia; some scattered dark fuscous strigulie on 
oosba; costal edge of central fascia suffused with dark fuscous, 
and two small dark fuscous spots with some grey suffusion on 
costa towards apex: cilia light ochreous-yellowish. Hindwings 
and cilis fuscous. 

Q.: Eumundi; amongst subtropical scrub, in November(Turner); 
two specimens. Differs from all by its general ochreous yellowish 
colouring. 

35. /. melanocrypta , n.sp. 

1 1-12 mm. Head, palpi, thorax, and abdomen brotisy- 
fusoous; antennal ciliations minute. Fore wings elongate, with* 
out costal fold, costa moderately arched, apex obtuse, termen 
slightly rounded, oblique; rather light purplish -grey; markings 
formed of mixed ferruginous and black scales; a moderate basal 
patch, outer edge angulated in middle; a stria near beyond this; 
central fascia reduced to a costal spot not reaching half across 
wing, connected by a stria with dorsum; an irregular stria beyond 
this, costa somewhat marked with white about its origin; two 
or three irregular strim before termen, coalescing on posterior 
fourth of costa into a triangular patch : cilia whitish-ochreous, 
basal half spotted with dark grey. H ind wings grey; cilia whitish- 
grey, with grey subbasal shade. Undersurface of forewings 
suffused with dark purplish-fuscous except towards dorsum and 
termen; undersurface of hindwings with streaks of dark purple- 
fuscous suffusion along dorsum and anterior half of costa. 

Q.: Mount Tambourine, in October(Turner); two specimens. 
An obscure insect, but specially characterised by the dark suffu- 
sion of undersurface, which is, however, not improbably a sexual 
character. 

36. /. encotode*, n.sp. 

$ 9 . 14-15 mm. Head and thorax brownish mixed with dark 
fuscous. Palpi dark fuscous, with a few whitish scales. Antennal 
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dilations in $ 1. Abdomen dark grey. Forewings elongate, 
moderate, costa gently arched, in £ without fold, apex obtuse, 
terraeu slightly rounded, oblique; fuscous, with a faint purplish 
tinge; about 9-10 coarse oblique stri® of black irroration more or 
less mixed with deep ferruginous; in the £ example there is 
some irregular whitish irroration between these, especially in the 
space between basal patch and central fascia, and towards costa 
beyond oentral fascia; cilia fuscous mixed with paler, with a 
blackish antemedian line. Hindwings rather dark fuscous; cilia 
fuscous, with a darker subb&s&l shade. 

Tasm.: Mount Wellington, 1200 feet, in December; two speci- 
mens. This and the next species are best distinguished from the 
other similar obscure species which follow, by the absence of 
costal fold in £. 

37. /. pumicow, n.sp, 

£.12 mm. Head and thorax ashy-fuscous. Palpi dark fuscous, 
with some whitish scales. Antennal ciliations Abdomen 
dark grey. Forewings elongate, costa without fold, gently 
arched, apex obtuse, termen almost straight, oblique; ashy- 
fuscous; about ten coarse irregular oblique stri® of black irrora- 
tion somewhat mixed with ferruginous scales, on costal edge 
separated by whitish scales : cilia fuscous with a dark fuscous 
antemedian shade, base whitish. Hindwings rather dark fuscous, 
darker posteriorly; cilia fuscous, with dark fuscous subbasal 
shade. 

Vio.: Mount St, Bernard, 5000 feet, in February(Lyell); type 
in (3oll. lyell. Differs from I. encotodw by much shorter dila- 
tions of an ten n® in £, therefore certainly distinct; smaller and 
darker, with much less ferruginous admixture, and central fascia 
not obviously defined. 

38. /. parmiferana Meyr. 

(Capua pvrmiferana Meyr., Proe. Linn. Soc. N.S.Wales, 1881, 
634.) 

I7.8.W.: Woodford(Lyell), Sydney; in October and March. 
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39. /. ramdana Meyr. 

(Iaochoriata ranultma Meyr., Proc. Linn. 8oc. N.B. Wales, 1881, 
424). 

Q.: Brtsbane(Tttrner), Toowoomba — N 8.W.: Glen Innef*(3500 
feet), Murrarundi, Bathurst, Mittagong, Sydney, Bulli — Vic.: 
Baaconstield( Lyell), Healesville, Sale — 8. Adst.: Mount Ijofty, 
Wirrabarra; from August to December, and in March and April. 
The smallest species of the genus. 

40. /. hnlota % n.sp. 

£.9-10 mm. Head, palpi, and thorax brownish, sometimes 
mixed with blackish, base and extreme apex of palpi whitish. 
Abdomen dark grey. Fore wings elongate, costa gently arched, 
with fold reaching to near f , apex obtuse, ter men slightly rounded, 
oblique; fuscous, with a faint purplish tinge; about 8-10 irregular 
broken oblique transverse striae of blackish irroration largely 
suffused with bronzy-yellowish or bronzy-ochreous, on costa some- 
times edged with whitish : cilia whitish-yellowish partially 
suffused with grey, with two blackish lines. Hindwings dark 
fuscous, with slight bronzy tinge; cilia grey, with darker subbaaal 
shade. 

Yio. : Healesville — T asm. : Deloraine; in November and De- 
cember, ten specimens. Smaller than any other species except 1. 
ranulana, which is narrower-winged and much more distinctly 
marked. 

41.7. panctulana Meyr. 

( hochoriata pancaolana Meyr., Proc. Linn. Boo. N. S. Wales, 
1881, 425.) 

N.S.W. : Black heath (3500 feet) — Vic.: Gisborne, Mount 
Macedon, Beaconsfield (Lyell)— Tasm. : Mount Wellington-— 8 * 
Aust. : Mount Lofty, Mount Gambier(Guest); from September 
to December. Mr. Lyell writes M in swarms on grAssy hillsides 
in spring.” 

42. L ckaodea, n.sp. 

£ 9 . 12-14 mm. Head, palpi, and thorax fuscous, sometimes 
with a few ochreous scales. Abdomen bronzy-fuscous. Fore- 
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wings elongate, posteriorly dilated, costa slightly arched, with 
fold reaching to beyond middle, apex obtuse, termen almost 
straight, oblique; fuscous, with a slight purplish tinge, with very 
undefined irregular oblique striae of black irroration more or less 
interspersed with reddish-ferruginous and yellow-whitish scales; 
often a large triangular whitish dorsal blotch somewhat before 
middle, reaching more than half across wing, but this is some- 
times indistinct or absent; sometimes more or less whitish suffu- 
sion between Htrice towards fortius and termen : cilia fuscous, 
more or less distinctly barred with pale oohreous, with a line of 
black irroration. Hindwings rather dark fuscous, slightly brassy- 
tinged; cilia light fuscous or whitish-fuscous, with darker sub- 
basal shade. 

Tasm. : Hobart — Vic. : Mount Maoedon(Lyell); in December, 
tala specimens. 

43. /. acrodewia Low. 

• 

(Capua acrodetnna Low., Trans. Roy. Soc. 8. Austr., 1902, 234.) 

12-15 ram. Antennal ciliations J. Ferewings elongate, 
-costa slightly arched, bent towards middle, fold reaching to 
beyond J-, apex obtuse, termen straight, oblique; light ashy-grey 
mixed with whitish; about ten irregular oblique stria* of mixed 
black and ochreous scales : cilia light grey barred with whitish, 
with an interrupted black subbasal line. Hindwings grey; cilia 
grey, paler towards tips. 

N.S.W.: Broken Hill( Lower) — Vic.: Wandin, Gisborne(LyelJ); 
in {September and October. Shortly rede scribed from type 
and four other examples. 

44. /, callwygd Low. 

(Pyrgoli* callivyga Low., Trans. Roy, Soc. 8. Austr. 1901, 69.) 

Groundcolour of forewings varies from pale ochreous^yellowish 
to oohreous-white. Characterised by well-defined dark fuscous 
markings, extension of basal patch along dorsum, and tornal 
blotch connected with central fascia. 
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Vic.: Gisborne(Lyell) — 8 . Aubt.: Mount Lofty, Mount Gam- 
bier(Guest); in October and November. Three specimens seen, 
all 9 . 

45. /. co&nota Meyr. 

(Inochorista conviota Meyr., Proc. Linn. 80 c. N .8 Wales, 1886, 
1038; Acropolitis heliochares Low., Proc. Linn. 80 c. N, 8 . Wales, 
1898, 47.) 

Forewings with costal fold reaching to beyond middle; a sub- 
costal flap of projecting scales from near base to near middle; an 
expansible triangular projection of scales from dorsum towards 
base. Hindwings beneath with a strong upcurved longitudinal 
ridge traversing upper part of cell, causing partial distortion of 
wing; 5 unusually remote from 4. 

Via: Gisborne(LyeU) — 8 . Aubt.: Mount Lofty(Guest), Black- 
wood(Lower); in November and December. Very distinct by 
the yellow colouring, with dark fuscous costal streak and poste- 
rior band; I give fully the peculiar sexual characters above; only 
three $ specimens seen. 

12. Pvrgotis Meyr. 

Pyrgolie Meyr., Proc. Linn. Soc. N. 8 . Wales, 1881, 

439 ... ... ... ... ... ... type imignancL 

Antenna in $ moderately strongly ciliated. Palpi moderate, 
subascending, second joint with rough projecting scales beneath 
and towards apex above, terminal moderate. Thorax with large 
double crest. Forewings with 7 and 8 stalked, 7 to terinen. 
Hindwings with 3-5 separate, equidistant, rather approximated 
towards base, 6 and 7 short-stalked. 

Besides the following, I now include only two New Zealand 
species in this genus. Prof. Fernald endeavours to make P. 
plagiatana Walk., the type, but it does not agree with the 
structural characters as defined. 

46. P. insignana Meyr. 

{Pyrgotis intignana Meyr., Proc, Linn. Soc. N. 8 . Wales, 1881, 
440.) . 
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Q.: Brisbane — N.S.W.: Blackheath, 3500 feet — Vic.: Gisborne 
(Lyell), Melbourne — T abm. : Deloraine~8. Aust.: Mount Gambler 
(Guest), Mount Lofty — W. Aust,: Waroona(Berthoud), Albany; 
from Heptember to December, and in March. 

13. Acropomtis Meyr. 

Acropoliiis Meyr., Proc. Linn. Soc. N. S. Wales, 

1881,432 ... ... ... ... ... type magnana, 

Thrincophora Meyr., Proc. Linn. Soc. N.S. Wales, 

1881. 431 ... ... ... ... ... type implelana . 

Antennse iu £ moderately ciliated. Palpi moderate, porrected, 

second joint more or less dilated with projecting scales above and 
beneath, terminal short. Thorax with double posterior crest. 
Forewings with ridges of slightly raised scales, 7 and 8 stalked, 
7 to termen. Hind wings with 3 from rather before angle, more 
or less separate from 4, 5 closely approximated or connate with 
4, 6 and 7 closely approximated at base or short-stalked. 

Confined to Australia; it is not improbable that all the species 
are attached to various forms of Acacia. The genua is easy of recog- 
nition; but the species, though all of rather large size, are difficult 
and puzzling, and require very close attention. When writing 
my former paper, I was unfortunately not sufficiently alive to 
this difficulty, and therefore identified some of Walker’s species 
wrongly; but I think the synonymy as now given after careful 
examination of his types will be found correct. 

47. 4. dry inodea , n.sp, 

(J 25-26 min., 9 30-36 mm. Head, palpi, and thorax dark ashy- 
fuscous. Abdomen fuscous. Forewings suboblong, costa ante- 
riorly moderately arched, posteriorly straight, in $ with fold 
reaching apex obtuse, termen almost straight, nearly vertical; 
dark ashy-fuscous, bases of scales more or less whitish, strewn 
with scattered black strigulw, sometimes with some ferruginous- 
brownish scales especially in disc above middle and on veins; 
markings obscure and undefined, formed by darker suffusion, vie., 
a small basal patch with outer edge angulated, an irregular very 
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oblique central fascia, contracted above middle, broader on lower 
portion and tending to coalesce with an elongate-triangular blotch 
extending along posterior f of costa, and a transverse patch rest* 
ing on termen above tornus; sometimes a slender black longi- 
tudinal dash crossing middle of central fascia, above which in 9 
is sometimes more or less undefined oehreous-brownisli suffusion : 
cilia grey with a blackish line. Hind wings with C and 7 usually 
approximated; fuscous, strigulated with darker, towards apex 
suffused with darker; cilia grey, with darker sublmsal shade, 
sometimes becoming whitish towards dorsum, 

N.S.W.: Blackheath,3500feet(Tuimcr)~~V ic.: Gisborne(Lye)l); 
in March and April, fifteen specimens. Bred in plenty from spun 
leaves (phyllodia?) of Acacia mrfanoxylon by Mr. Lye.ll, who sent 
me a fine series, showing the constancy of the specific characters. 
The Blackheath specimens seen are only females, a large and fine 
form, but apparently not distinguishable. 

48. A. dolosana Walk. 

( Tortrix dolomna Walk., Cat. xxviii., 331; Acroyolitis dolosana 
Meyr., Proc. Linn. 80 c. N.S. Wales, 1881, 435.) 

20*25 mm., 9 24-30 mm. Forewings with costal fold in g 
reaching somewhat beyond lermen in £ almost straight, in 9 
slightly sinuate, hardly oblique, rounded beneath; leuden-grey, 
very obscurely strigulated with ferruginous-ocbreous, with dark 
ashy-fuscous markings sprinkled with black. Hind wings with 6 
and 7 stalked, fuscous with distinct (sometimes strong) fulvous 
tinge, strigulated with darker fuscous. Recognisable by the dark 
colouring and suffused markings. 

Vic.: Giftborne(Lyell), M el hour ne( Raynor) — T asm : Heloraine 
S. Aust.: Mount Lofty, Balaklavft(Guest); from September to 
December, 

49. A. weelm, n.Hp* 

24 mm. Head, palpi, and thorax grey. Abdomen pale 
grey. Forewings suboblong, costa anteriorly moderately arched, 
posteriorly nearly straight, with fold reaching to beyond rather 
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broad, apex obtuse, termen straight, vertical, rounded beneath; 
grey, somewhat sprinkled with ferruginous and whitish, and 
strewn with blackish strigulaq markings formed by dark grey 
suffusion, viz., a basal patch with outer edge angulated, a central 
fascia moderate towards costa, dilated and more mixed with 
black in disc, becoming obsolete towards dorsum, a costal patch 
confluent with this anteriorly and gradually diminishing to apex, 
a transverse blotch from terinen above tornus, and a spot along 
upper half of termen : cilia pale grey mixed with darker (imper- 
fect). Hind wings with 6 and 7 stalked; light grey; a yellowish, 
white costal patch extending from i to j; cilia whitish, round 
apex suffused with grey, with a grey subbasal line. 

Vic:.: Mount St. Bernard, 5000 feet, in February(Lyell); type 
in Ooll. Lyell. Most like A . signig»rana y but certainly distinct 
by different costal fold, and costal patch suffused into central 
fascia. 

50. A. malacodes , n.sp. 

9.28 mm. Head, palpi, and thorax white, finely sprinkled 
with yellowish-grey. Abdomen whitish. Forewings suboblong, 
costa anteriorly moderately arched, posteriorly nearly straight, 
apex obtuse, termen nearly straight, little oblique, rounded 
beneath; white, partially very faintly tinged with ochreous; 
markings faint, formed by a fine grey Bprinkling, here and there 
slightly marked with yellowish; ail angulated stria indicating 
edge of basal patch; central fascia narrow on .upper half, inter- 
rupted above middle, broad and irregular on lower half; five 
small spots on posterior half of costa, last three included in a 
triangular suffused patch; a narrow patch along lower £ of termen, 
sending a triangular projection towards middle of disc : cilia 
white* with an interrupted grey line. Hindwings with G and 7 
stalked; whitish-grey; cilia white. 

W. Atm.: Albany, in December; one specimen, Distiuct by 
the white groundcolour and faint markings. 

51, magnana Walk. 

(Fortri# magnana Walk., Oat xxviii., 830; Acropolitu mag- 
nana Meyr,, free. Linn. Soc, N, S* Wales, 1881, 434.) 
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Forewings broader than in other species except A, pawalotana , 
termen vertical, in almost straight, in 9 slightly sinuate; 
costal patch connected with terraen above tornus by a moderate 
fascia, preceded and followed by distinct white suffusion. Hind- 
wings with 6 and 7 stalked, distinctly tinged with yellowish 
throughout. 

N.S.W.: Sydney, Newcastle; in October. 

52. A. canana Walk. 

( Tortrix canana Walk., Oat. xxviii., 331; Acropolifis canana 
Meyr, Proc. Linn. 8 oc. N. 8 . Wales, 1881, 433.) 

Q.: Brisbane. Walker's type is a 9 ; it is still unique. 

53. A . implctana Walk. 

( Tortrix impktana Walk., Oat. xxviii., 331 ; Thnncophora 
impletana Meyr., Proc. Linn. Soc. N. 8 . Wales, 1881,431.) 

9 . 27 mm. Head, palpi, and thorax fuscous mixed with dark 
fuscous and whitish. Abdomen light fuscous. Forewings sub- 
oblong, costa anteriorly moderately arched, posteriorly straight, 
apex obtuse, termen somewhat rounded, little oblique; fuscous or 
grey mixed with whitish and a few ferruginous-brown scales, and 
strewn with dark fuscous or blackish strigulce; basal patch 
indicated, edge obtusely angulated; markings formed by darker 
grey suffusion, viz., a very oblique central fascia narrow on costal 
third and broad on lower marked with a black longitudinal 
dash in middle, a spot on middle of costa, a triangular blotch on 
costa posteriorly not reaching apex, a transverse blotch from 
termen above tornus, and a spot on termen beneath apex : cilia 
grey- whitish, basal half barred with dark grey and limited by a 
blackish line. Hindwinga with 6 and 7 closely approximated 
towards base; light grey, posteriorly suffusedly and obscurely 
sfcrigulated with darker; central third of costa suffused with 
whitish as far as middle of cell; oilia grey-whitish, with grey 
subbasal shade. 

8. Atwr.; Mount Gambler, in November — T asbj.: (Walker's 
types). I have described above my own single example, having 
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previously only given an incomplete description from the original 
types. 

54. A. ergopfwra, n.sp. 

9. 26 mm. Head, palpi, and thorax fuscous mixed with white 
and ferruginous. Abdomen light fuscous. Forewings suboblong, 
costa anteriorly moderately arched, posteriorly straight, apex 
obtuse, termen distinctly sinuate, vertical, rounded beneath; 
whitish mixed with light grey and pale reddish-fuscous, and 
strewn with dark reddish-fuscous strigulee; markings formed by 
brownish suffusion, viz., a basal patch with outer edge angulated 
in middle, an oblique central fascia narrow towards costa and 
dilated into an irregular blotch below middle, and an elongate- 
triangular blotch extending along posterior half of costa, whence 
three strigro proceed towards tornus ; cilia pale red-brownish 
barred with whitish, with a subbasal blackish line. Hindu ings 
with 6 and 7 stalked; grey, posteriorly darker-strigulated; cilia 
grey-whitish, with grey subbasal line. 

Tabu.: George’s Bay, in January; one specimen. The distinct 
ftinuation of teriuen of fore wings is a marked characteristic. 

55. As aignigerana Walk. 

( Tortrix aignigerana Walk., Cat. xxviii., 332.) 

24-25 mm., 9 27-28 ram. Head, palpi, and thorax grey or 
brownish mixed with dark fuscous, tips of patagia whitish. 
Abdomen fuscous. Forewings suboblong, costa anteriorly moder- 
ately arched, jiosteriorly nearly straight, with fold in $ not 
reaching apex obtuse, termen almost straight, nearly vertical, 
rounded beneath; white, more or less sprinkled especially ante- 
riorly with grey or brownish, and strewn throughout with black 
or dark fuscous strigulm; basal patch partially suffused with 
fuscous or grey, sometimes oobreouS-tinged, outer edge angulated; 
markings rather dark fuscous, somewhat mixed with deep ferru- 
ginous towards costa, vis., a very oblique central fascia narrow 
Ion upper half and broad on lower half but becoming less marked 
toward* dorsum, lower half edged above by a black dash, a small 
pot on middle of oosta connected by a atriga with posterior 
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stalked; grey, upper part of cell and costa above it more or leas 
mu tinned with yellow- whitish, apical half of wing strigulated with 
darker grey; cilia grey, becoming grey-whitish towards dorsum, 
with a dark grey subb&sal line. 

Q.: Toowoomba, in October(Turner); four specimens. Smaller 
and rather broader-winged than A . lignigerana, which it most 
resembles; the costal fold in £ longer, there is more tendency to 
yellowish colouring, and veins 6 and 7 of hindwings are stalked. 

57. A . rudis Walk. 

(Seiaphtla rudittana Walk., Oat. xxviii., 349; Penthina inds - 
crelana ibid. 377 ; Acrofjoliti s signigerana Meyr.,(n«c Walk.) Proc. 
Linn. 8oe, N. 8. Wales, 1881, 438.) 

£ 17-22 mtn., $ 24-26 ram. Forewings narrower than usual in 
the genus, termeu more rounded and more oblique; costal fold in 
<£ reaching black discai dash always well-marked, $ showing 
more or less dchreoua suffusion above it, 9 always without ooh- 
reous* suffusion; costal triangular patch connected with post- 
tornal blotoh into an irregular fascia; hindwings with 6 and 7 
stalked. 

Q. : Brisbane (Turner), Toowoomba — N.8.W. : Ten ter field 
(Turner), Sydney, Cooma (3000 feet)— Vio.: Gisborne(Lyell)» 
Melbourne, Healesville — Tabm.: Hobart — 8 . Aubt.: Mount Lofty, 
from July to November, and in January and February. 

58. A. lignigerana Walk. 

(Pwdittaa lignigerana Walk., Oatxxviii., 380; SeiaphUa inoon - 
cieana ibid* 352; Acropolitie lignigerana Meyr., Proc. Linn. 80c. 
N. 8. Wales, 1881, 437.) 

£ 24-26 mm, 9 27-32 mm. Forewings with costal fold in $ not 
reaching termen almost straight, nearly vertical; hindwings 
with 6 and 7 approximated. 

<$.• Duaringa( Barnard), Brisbane(Tttmer)— S. Ausv.: Mount 
Lofty, Balaklava(Guest); from September to December. As the 
type of & inconeieana is in very poor condition and was formerly 
thought unidentifiable, and the name lignigerana is now well 
14 
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known for this species, I retain the latter, their publication 
having been simultaneous. 

59 A. pasmlotana Meyr. 

( Acropolitis paaaalotana Meyr., Proc. Linn. 8oc. N. 8. Wales, 
1881, 436.) 

Forewings shorter and broader than any other, fcenmm faintly 
sinuate, somewhat oblique; hind wings with 3 and 4 unusually 
remote, almost parallel, 6 and 7 stalked. 

Q.: Toowoomba, 2000 feet, in September. Still unique. 

14. Asthknoptvoiia Meyr. 

AatJvmoptycha Meyr., Proc. Linn. Hoc. N. S 

Wales, 1881, 461 ... ... ... type hcmicr yptana. 

A natropia Meyr., Proc. Linn. Soc. N.S. Wales, 

1881, 463 ... ... ... ... type crafarana. 

Antennae in ciliated. Palpi moderate, curved, ascending 
(especially in £), second joint with scales appressed above, more 
or less rough-scaled beneath, terminal short, erect. Thorax with 
well-developed crest. Forewings with 7 and 8 stalked, 7 to 
termen. llindwings with 3 and 4 connate, 5 approximated to 4 
at base, 6 and 7 stalked. 

An endemic genus* of which the species are similar and liable 
to be confused. 

60. ^4. epiglypta , n.sp. 

(Asthenoptyoha conjnnctana Meyr.,(n«c Walk.) Proc. Linn. 8oc. 
N. 8. Wales, 1881,462.) 

N.8. W.; Mount Kosciusko, 5000-6000 feet — Via: Beaconsfield 
(Lyeli) — T asm.; Launceston, Deloraiue; from October to January. 

61. A, conjunctana Walk. 

(SciapKila conjnnctana Walk., Oat. xxviii., 348.) 

(J. 17-20 mm. Head, palpi, and thorax brownish sprinkled 
with dark fuscous. Antennal dilations jf. Abdomen light 
greyish-ochreous mixed with grey. Forewings elongate-triangular, 
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costa gently arched, fold rudimentary, apex obtuse, termen 
slightly sinuate, somewhat oblique; fuscous- whitish, suffusedly 
irrorated with fuscous, more or less strigulated and striated with 
dark fuscous; markings dark brown mixed with blackish; a 
moderate basal patch, outer edge obtusely angulatod in middle; 
central fascia broad, oblique, narrower towards costa, bifurcate 
on lower half, suffused with blackish in middle, posterior edge in 
one specimen with irregular prominence in middle; dorsal space 
between basal patch and central fascia more or less distinctly 
paler and ochreoua- tinged; three small spots on costa posteriorly, 
first sometimes giving rise to a more or less developed striga : 
cilia fuscous, at tornus mixed with whitish-ochreous. Hindwinga 
grey; cilia pale grey or whitish-grey, with darker subbasal shade. 

N.S.W.: Mount Kosciusko, 4500-4700 feet — Vic.; Gisborne 
(Lyell), Beaconntield( Drake) — Tasm.: Delorainc, George’s Bay; 
in December, January, March, and April, The pale ochreous- 
tinged dorsal space is characteristic. 

62. id. k^micn/ptana Meyr. 

( Aathenoptycha kemicryptana Meyr., Proc. Linn. Boc. N. S. 
Wales, 1881, 461.) 

Q.: Brisbane, Rosewood, Toowoomba — N.B.W.: Glen lnnes 
(4500 feet); from September to December. 

63. A, craterana Meyr. 

{Auatropia craterana Meyr,, Proc. Linn. Boc. N.S. Wales, 1881, 
464.) 

N.S.W.: Blackheath(3500 feet), Mount Kosciu#ko(4 700 feet); 
in January. 

64. A. iriodee Low. 

(Anatropia iriodee Low,, Proc. Linu. Soc. N.S. Wales, 1898,48.) 

Vic.: Gisborne(Lyall); in November, December, and February. 
Distinct by the conspicuous white area; as Mr. Lower remarks, 
it imitates birds’ droppings- 
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05. A. Bphaltica, n.sp. 

9. 17 mm. Head and thorax brownish-ochreous mixed with 
fuBcous, thoracic crest strong! dark fuscous. (Palpi broken.) 
Abdomen rather dark fuscous. Forewings elongate, somewhat 
dilated posteriorly, costa slightly arched, ajiex obtuse, termen 
slightly sinuate, somewhat oblique; fuscous-whitish; markings 
formed by blackish stri® irregularly mixed with deep yellow- 
ochreous and filled up with leaden-grey; a moderate basal patch, 
outer edge obtusely angulated above middle; an indistinct stria 
beyond this; central fascia rather broad, little oblique, on lower 
half subconfluent with a conical pnetornal spot so as to appear 
dilated; a triangular apical patch, its anterior margin running 
from $ of costa to tornus, somewhat broken up towards costa : 
cilia dark bronzy-fuscous, towards tornus paler-mixed. Hind- 
wings rather dark fuscous, towards base lighter and somewhat 
fulvous-tinged; cilia fuscous. 

N.8.W.: Sydney (Manly Beach), in February; one specimen. 
As the palpi are broken, the generic location is not assured, but 
probably correct. 

15. Bhombocbkos, n.g. 

Antenna* in £ moderately ciliated, basal third much thickened 
with dense projecting scales above and beneath, serrate. Palpi 
moderate, porrected, second joint much expanded with long dense 
projecting scales above and beneath, terminal concealed. Thorax 
with posterior crest. Forewittgs with 7 and 8 stalked, 7 to 
termen. Hindwings with 3 and 4 stalked, 5 almost parallel, 8 
and 7 stalked. 

Differs from Oapua by the peculiar antennie. 

66 . jR. nodicomisy n.sp. 

J 1 . 12 mm. Head and thorax light greyish-ochreous mixed 
with brownish, face dark fuscous. Palpi brownish, internally 
blackish. Antenn® whitish-ochreous, basal thickened portion 
suffused with dark fuscous. Abdomen brownish-ochreous, apical 
tuft very large, suffused with dark f uacous. Forewings elongate. 
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posteriorly dilated, costa slightly arched, with fold reaching to 
beyond middle, and an expansible hair-pencil from base resting 
on this outside (besides the usual hairs inside), apex obtuse* 
termen hardly sinuate, vertical, rounded beneath; pale fuscous; 
costal half of fold and tuft fuscous, lower half whitish-ochreous; 
markings dark fuscous mixed with light ochreous-yellowish and 
obscurely margined with whitish-ochreous; an irregular spot in 
disc indicating angle of basal patch; central fasoia represented by 
a transverse spot extending from middle of disc to near dorBum, 
its upper extremity enlarged; a narrow somewhat sinuate fascia 
running from § of costa to tornus, its upper extremity furcate 
and enclosing a fuscous spot; a small dark fuscous spot on costa 
towards apex, space between this and fascia fuscous ; some 
Btrigulee along upper half of termen : cilia whitish-ochreous. 
HindwingB along costa from base to near apex with fringe of 
long pale brownish hair-scales directed downwards over surface; 
bronzy-fuscous with a faint reddish tinge; cilia whitish-oohreous 
faintly tinged with reddish. 

N.G.: Sariba I.(Meek); one specimen. 

16. Acrocbuthks Meyr. 

Acroceuthes Meyr., Proc Linn. Soc. N. S. Wales, 

1881, 458 ... ... ... ... type metaxant/uina. 

Antennas in $ ciliated. Palpi moderate, porrected, second 
joint with projecting scales above and beneath, in $ above with 
large expansible fringe of long hair-scales, terminal Bhort, con- 
eealed. Thorax without crest. Foie wings with 7 and 8 stalked, 
7 to termen. Hind wings with $ and 4 connate, 5 approximated 
to 4 at base, 6 and 7 stalked. 

A specialised form of Capua t sufficiently characteristic for 
distinction. 

67. A. mttaxanihana Walk. 

(Cacoecia metaxanthana Walk., Oat. xxviii., 315; Sctuphila 
prcgactana, ib. 852; Carpocapm trcytctana, ib. xxx., 992; Aero- 
4*uthm mitoomithana Meyr., Proc. Linn. Soc. N. 8. Wales, 1881, 
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Q. : Brisbane — N.S.W. : Newcastle, Sydney — Vic.: Beacons- 
field x Drake); from August to March. 

17. Akolostoma, n.g. 

An tenues in $ ciliated. Palpi in $ long, cylindrical, with 
appressed scales, normally porrectod but erectile, towards base 
of second joint with scales projecting above to form a small tuft, 
terminal joint moderate; in £ moderate, porrected, Hccond joint 
with projecting scales above and beneath. Thorax without crest. 
Forewings with 7 and 8 stalked, 7 to terinen. Hindwings with 
3 and 4 connate, 5 approximated to 4 towards base, 6 and 7 
stalked. 

Also a modification of Capua . 

68. .d. scutiftraua Meyr. 

Capua acuti/erana Meyr., Proc. Linn. Hoc. N. 8. Wales, 1881, 
456. 

Q.: Goodna(Turner), Rosewood— N. 8. W.: Sydney, Kangaroo 
Valley; in September, October, and January. 

18. Lamyjrodks, n.g. 

Antcima; in $ minutely ciliated. Palpi moderately long, 
porrected, with appressed scales tapering to a point anteriorly, 
terminal joint concealed. Thorax without crest. Forewings 
with 7 and 8 stalked, 7 to terinen. Hindwings with 4 absent, 5 
approximated to 3 at base, 6 and 7 closely spproximated towards 
base. 

Correlated to Capua. 

69. L. phileria , n.sp. 

16 mm. Head, palpi, and thorax ochreoue-brownish, face 
paler. Abdomen pale greyish-ochreous mixed with grey. Fo ro- 
wings elongate, rather narrow, posteriorly slightly dilated, cotta 
gently arched, without fold, apex obtuse, termen somewhat 
sinuate, oblique; oohreous-brownish tinged with ferruginous; 
costa with some dots of dark fuscous scales anteriorly and 
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scattered short whitish striguiie posteriorly; a moderate oblique 
somewhat darker central fascia indicated on costal half only; a 
line of dark brown scales along termen *. cilia pale ochreous- 
yeliowish, towards base whitish. Hindwings pale fuscous, 
slightly yellowish-tinged; cilia oehrcoua-whitish. 

H. Aust.*. Mount Lofty(Guest); one specimen. 

19. Capua Steph, 

Capua Bteph., 111. Brit. Ent. iv., 171(1834) ... type favillaceana. 
Epayoye Hb., Ve. r*. 389(1826) ... 0) type grotlana. 

Diahelta Guen., Micr. Ind. 7( 1845) ... ... type yrotiana. 

Tvratodes Guen., Micr. Ind. 34(1845) ... type favillaceana. 

Sperchia Walk., Char. Het. 83(1869) ... typ <i inlractana. 

Epitymhia Meyr., Proc. Linn. Soc. N, 8. Wales, 

1881,057 ... ... ... ... ... type alaudana. 

Antemius in £ ciliated. Palpi moderate or long, porrected, 
second joint with more or less projecting scales above and 
beneath, terminal short. Thorax usually with slight crest. 
Forewings with 7 and 8 stalked, 7 to termen. Hindwings with 
3 and 4 connate or seldom stalked, 5 approximated to 4 at base, 
6 and 7 stalked. 

A considerable genus of Indo-Malayan origin, hut now more 
largely developed in Australia than in any other region. I do 
not adopt the name Epagoye , because (l) the application of it is 
dubious, as 1 do not admit the principle of accidental fixation by 
Stephens’ use, and (2) I bold that the name Capua, which has 
over 70 years’ use in a sense undoubtedly correct, is not to be 
overriden by an obsolete name now revived. 

70. C , alaudana Meyr. 

(Epitymbia alaudana Meyr,, Proc. Linn. Soc. N. S. Wales, 1881, 
656.) 

ST.S.W.: Parramatta, in September. Still unique. 

71, C. phdlod *t», n.sp. 

12 mm. Head, palpi, and thorax pale brownish-oohreoua. 
(Abdomen broken. 1 *) Forewings elongate, hardly dilated posts- 
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riorly, costa gently arched, apex obtuse, termen straight, oblique; 
wbifcish-ochreous, irregularly striated with fuscous; markings 
fuscous tinged with yellowish; a moderate basal patch, outer 
edge rather curved, irregular; central fascia represented by two 
dorsal blotches with a pale space between them, a dark fuscous 
costal blotch, and a dark fuscous transverse di»cal mark between 
these; a moderate fascia from of oosta to termen above torn us, 
broadest on costa where it forms a dark fuscous blotch, and 
marked in disc with several blackish striguhc : cilia whitish- 
ochreous mixed with fuscous and dark fuscous. Hind wings 
rather dark grey; cilia grey, with darker aubbasal shade. 

N.S.W.: Gosford, in November(Lyell); one specimen. Type 
in Coll Lye)J. 

72. C. periopa , n.sp. 

9 . 20-22 mm. Head, palpi, thorax, and abdomen dark fuscous. 
Foie wings elongate, costa anteriorly moderately arched, poste- 
riorly nearly straight, apex obtuse, termen slightly rounded, 
oblique; brownish, somewhat mixed with leaden-grey and ferru- 
ginous; markings dark brown mixed with ferruginous and dark 
grey, and strigulated with black; a moderate basal patch, outer 
edge angulated in middle but partially confluent beneath with ail 
irregular spot on dorsum beyond it; a moderately broad central 
fascia not reaching dorsum; an irregular longitudinal black 
streak rising from this in middle of disc and more or less ex tended 
towards termen, posterior portion sinuate downwards; a subtri- 
angular costal patch extending from middle to }; a small spot on 
costa beyond this; an irregular undefined streak along termen : 
cilia brownish mixed with dark fuscous and blackish. Hintfc 
wings with 3 and 4 stalked; orange; a terminal fascia of dark 
fuscous suflbsion, broadest at apex; dorsum suffused with fuscotis; 
cilia fuscous, with dark fuscous subbasal shade. 

N.S.W.: Narrabeen(LyeH), Parramatta( Raynor) — Vic.: Qis~ 
borue(Lyell), Lilydale; from September to November and in 
April, four specimens. 
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73. C. cotmopi* Low. 

{ Diehelia c vsmttpi* Low., Trans. Hoy. Soc. 8. Austr. 1894, 87.) 

£9. 14-17 mm. Antennie in £ strongly ciliated. Fore wings 
in £ with costal fold; variable in development of white marking 
between basal patch and central fascia, sometimes obsolete in 9. 
Hindwings variable in extent of dark fuscous terminal suffusion. 

N.S.W.: Sydney — Vic.: Giabome{Lyell), Sa)e(Miss M. Wise), 
Melbourne — S. Aust.: Mount Gambier(Guest), in March and 
April. 

74. V. plathanaua Meyr. 

(Capua platfianana Meyr., Proc Linn. Soc. N. S. Wales, 1881, 
457.) 

£9. Sexes similar. 

N.8.W.: Sydney; in October, December, and February. 

75. C. diemeniana Zell. 

(Conchylis diemeniana Zell., Hor. Hors, xiii., 138.) 

$9. 11-13 turn. Antennal oiliations of $ minute. Forewings 
in <$ without costal fold; basal g ochreous-yellow, rest dark 
fuscous. Hindwings with basal $ yellowish, rest fuscous. Very 
distinct on this brief diagnosis. 

Q.: Brisbane(Turner) — N.8.W.: Sydney (Lyell) — Vic.: He&les- 
v ille( Lucas )— T ajsm.: without locality(Zeller); in October aud 
April, apparently not common, 

76. ( 7 . pentacoema Low. 

(Anatropia pentaeosma Low., Proc. Liuti. Hoc. N. 8. Wales, 
1900, 409 ) 

Vic . ; Castlewaine (Drake), He&lesville (Lucas) — 8. Aust. : 
Black wood(Lower); in March. Handsome and distinct; Lower’s 
description is correct, though not very clear. 

77. C. pentazona Low. 

(Cfagma perUazona Low., Trans. Roy. Hoc. 8. Austr. 1901, 75.) 

£> 15-16mm. Head, palpi, and thorax dark fuscous. Antennal 
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ciliations 1. Abdomen dark grey. Forewings elongate, costa 
gently arched, without fold, apex round-pointed, termen slightly 
sinuate, oblique; glossy fuscous; about seven or eight irregular 
rather oblique dark fuscous stria? strewn with whitish-yellowish 
brassy-tinged linear scales, and two or three additional strigte 
towards costa: cilia fuscous. Hindwings rather dark fuscous; 
cilia grey, with darker sub basal shade. Undersurface of hind- 
wings Ruffused with whitish. 

5 . Palpi whitish beneath. Thorax partially suffused with 
yellow-whitish. Forewings with stria? stronger and blacker, 
more largely mixed and suffused with yellow-whitish; ground- 
colour paler, towards costa suffused with white, but with basal 
patch, central fascia, and a transverse semioval costal patch 
darker fuscous. 

Tasm.: Hobart ( Norman), Zeehan (Findlay), Deloraine : in 
October and November, three specimens, viz , Lower’s original 
female type, and two males, which notwithstanding the apparent 
dissimilarity, owing to the absence of white suffusion, I think are 
probably referable here. 

78. C. paraataetis, n.sp. 

12-14 nun. Head and palpi grey. Antennal ciliations 
minute. Thorax wiiitish-oclireous, more or less mixed with pale 
grey except on patagia, tips of patagia whitish. Abdomen grey. 
Forewings elongate, costa moderately arched, without fold, apex 
round-pointed, termen sinuate, oblique; rather light glossy grey; 
about seven or eight irregular much broken oblique transverse 
blackish-fuscous lines suffbsedly edged with pale ochrcous- 
yeltowish, one from $ of costa to tornus forming a thicker entire 
streak : cilia light glossy grey, tips whitish. Hindwings grey; 
cilia whitish-grey, with grey basal line. 

J. Forewing* with groundcolour largely suffused with white, 
except on a moderate central fascia* end triangular costal patch 
confluent with the dark postmediau streak. 

Tasm.: Deloraine; in November and December, eight specimens* 
Nearly allied to C . pentazom, but differs structurally by the 
minute antennal ciliations of 
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79. C. isoyrapha , n.sp. 

<J. 13*14 imn. Head, palpi, thorax, and abdomen bronzy-grey. 
Antennal ciliations g. Korowings elongate, posteriorly hardly 
dilated, costa slightly arched, without fold, apex obtuse, ter men 
almost straight, oblique; pale grey, irregularly striated with dark 
fuscous; markings suffused with darker grey or fuscous; a moder- 
ate basal patch, outer edge straight, rather oblique ; space 
between this and central fascia sometimes whitiwh-tinged; central 
fascia moderate, dilated towards dorsum, posterior edge irregular, 
with strong triangular incision above middle; an undefined patch 
occupying whole apical area, and including four small dark 
fuscous costal spots : cilia pale greyish, basal half sprinkled with 
dark fuscous. Hindwings grey, obscurely darker-strigulated; 
cilia light grey, with darker subbasal shade. 

Vic.: Oisborne(Lyell); in March, two specimens. Type in 
Coll. Lyell. 

80. C. cnaphal >d*n 9 n.sp. 

(J. 13 mm. Head and thorax whitish, crest mixed with 
blackish. Palpi whitish, second joint externally irrorated with 
blackish. Anteunee subdentate, ciliations (Abdomen broken.) 
Forewings elongate, posteiiorly considerably dilated, costa 
slightly arched, bent about middle, with fold reaching to middle, 
apex obtuse, termen straight, rather oblique; pale whitish-fuscous 
mixed with pale brown-reddish, with about ten irregular oblique 
striae of fuscous irroration mixed with black; an oblique patch 
from dorsum towards base, a very undefined central fascia, and 
triangular costal patch slightly indicated by fuscous suffusion : 
cilia whitish, with fuscous shade mixed with black. Hindwings 
whitish, suffusedly and coarsely striguiated with grey; cilia 
whitish, with grey sublm-sal shade. 

Vic.: Lortte(Lyell); in February, one specimen. Type in Coll. 
Lyell. 

8 1 . (7. nnmmuiata , n.sp. 

10-11 mm. Head and thorax whitish-ochreous, shoulders 
tpore or less bronzy-ochceous, thoracic crest mixed with blackish. 
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Palpi bronxy-ochreous sprinkled with fuscous. Antennal cilia- 
tions 1. Abdomen light greyish-ochreous. Forewings elongate, 
|>osteriorly slightly dilated, costa slightly arched, with fold reach- 
ing beyond J, apex obtuse, terinen slightly rounded, rather 
strongly oblique; pale yellow-ochreous, with about twenty small 
bright leaden-metallic spots arranged in about five irregular 
transverse series, last partly terminal; markings very indefinite, 
ferruginous sprinkled with blackish; a streak along costal fold; 
an oblique patch from dorsum near base, reaching § across wing; 
a moderate very oblique central fascia, strongly marked towards 
costs, but nearly obsolete dorsally, a triangular costal patch, space 
between this and central fascia whitish-tinged; a streak along 
termen: cilia pale ochreous-yellowish, with bronxy-ochreous 
sub basal shade. Hindwings with 3 and 4 stalked; grey-whitish, 
thinly scaled, veins suffused with grey; cilia grey- whitish, with 
grey subbasal line. 

Q.: Toowoomha(Turner); in September, two specimens, 

82. C . pseud archa, n.sp, 

<J5>. 1344 mm. Head and thorax ochreous- whitish, in $ more 
■or less suflftised with yellow ochreous. Palpi with long rough 
scales, ochreous-whitish, second joint oentrally suffused with 
■ochreous. Antennal cili&tions in $ A. Abdomen ochreous- 
whitish, in $ with dense anal tuft. Forewings elongate, some- 
what dilated posteriorly, costa gently arched, in $ without fold, 
apex obtuse, termen almost straight, oblique; ochreous- whitish, 
sometimes more or less suffused with pale oohreous-yellowish, 
sometimes suffused ly strigulated with yellow-ochreous between 
the markings; markings yellow-ochreous, variable in depth and 
development, partially slightly sprinkled with blackish specks on 
margins; some indications of striguto of blackish irroration along 
costa; basal patch more or less indicated, outer edge angulated 
in middle, slightly blackish-marked on angle; central fascia 
moderate, very oblique, posterior edge nearly straight, irregular, 
more or less well-marked, anterior edge suffused on lower half; a 
more or less defined subtriangular patch on costa about f ; a 
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streak along termen : cilia whitish-ochreous, with traces of a 
fuscous line, at tornus with a few blackish scales. Hind wings 
grey-whitish, strigulated with pale grey; cilia grey-whitish. 

W. Aost.: Perth, Albany; from October to December, four 
specimens. Exceedingly similar to C . decolorana, yet certainly 
distinct by the absence of costal fold in male. 

83. C. decolorana Walk. 

(Grapholita decolorana Walk., Oat. xxviii., 392; Capua deco- 
lorana Meyr,, Proc. Linn. Hoc. N. 8. Wales, 1881, 447.) 

N.8.W. : Sydney, Bulli Pass, Black heath (3500 feet) — Vic.: 
Healesville; from September to November, and in February. 
Other recorded localities are based on confusion with allied 
species. From the following species it may be <fiattt%uished by 
the whitish hindwings; it is a common Sydney insect, and appears 
to be constant. 

84. C. eupfwna , n.sp. 

£§. 13-16 mm. Head and thorax whitish-ochreous, shoulders 
more or less suffused with yellow -oehreous. Palpi yellow- 
oehreous, above and beneath white. Antennal ciliations of £ 
Abdomen light grey, in $ with dense anal tuft. Forewings 
elongate, posteriorly dilated, costa gently arched, in $ with fold 
reaching beyond apex obtuse, termen almost straight, oblique; 
white, basal half more or less suffused with pale ochreous* yellow- 
ish; markings deep ochreous; some costal strigulae sprinkled with 
blackish; an irregular spot in disc indicating angle of basal patch, 
edged with black scales externally; a moderate very oblique 
central fascia, undefined anteriorly, especially towards dorsum, 
posteriorly edged with black scales in disc; a rounded-quadri- 
lateral costal patch at J, more or less edged or sprinkled with 
dark fuscous, and containing a small whitish costal spot; a light 
ochreous-ydlowish streak along termen, sometimes slightly 
sprinkled with dark fuscous: cilia whitish yellowish. Hind wings 
grey, faintly darker-etrigulated; cilia light grey, with darker 
basal shade. 
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Q.: Brisbane, Stanfchorpe(Turner) — N.S.W.: Bathurst — Vic.: 
Gisborne, Macedon, Beaconafield (Lyell) — Tasm. : Launceston, 
Deloraino, Hobart ; from October to March, twenty specimens. 

85. C. acriludtw, n.sp. 

12-16 mm. Head and thorax whitiah-ochreous, sometimes 
faintly greyish-tinned. Palpi pale ochreous mixed with grey, 
above and beneath whitish. Antennal filiations in g Abdo- 
men light grey, in Q with dense anal tuft. Forewings elongate, 
posteriorly slightly dilated, costa gently arched, in £ with fold 
reaching }, apex obtuse, termed almost straight, obliijue; grey- 
whitish sometimes tinged with yellowish, more or less indistinctly 
strigulated throughout with grey; markings grey, sometimes 
tinged with yellowish, more or less sprinkled with dark fuscous 
or blackish; an irregular spot in disc indicating angle of basal 
patch; a moderate oblique central fascia, anterior edge ill defined, 
posterior well-marked; u very indefinite rounded quadrilateral 
costal patch at $; traces of a streak along ter men : cilia ach- 
roous-whitish with two grey shades. Hind wings light grey, faintly 
darkei'-strigulated; cilia whitish -grey, with darker basal shade. 

Vic : Castcrlon — S. Aust.: Adelaide, Wirrabara, Port Lincoln; 
in October and November, ten specimens. Nearly allied to the 
preceding, but with greyer markings, and structurally distinct 
by the obviously shorter costal fold of male. 

86, C. rimmochroci l,*>w. 

(Capua ammochrua Low., Trans. Roy. Soc. 8. Aust, 1893, 167.) 

8. Aust.: Glen Osmond, Blackwood(Lower); in September and 
October. This and the following species are the only two of 
which I have not seen types; 1 am unable to identify them, but 
they appear to belong here. 

87. C. teucoBpila Low. 

(Capita leuconpila Low,, Trans. Roy. Soc. 8. Aust, 1893, 167.) 

8. Adst.: Glen Osmond, Golden Grove(Lower); in September 
and October. Unknown to me; appears to he a distinct species, 
allied to the following. 
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88. C. phryctora , n.sp. 

£ 9 . 11-14 mm. H**ad and thorax brownish-oehreous some- 
times mixed with fuscous, Palpi rather long, browniah-oehreous> 
white towards base beneath. Antenna* in £ dentate, ciliatimis 2. 
Abdomen grey. Forewings elongate, posteriorly somewhat 
dilated, costa slightly arched, with fold reaching J, apex obtuse, 
termen faintly sinuate, oblique; hrownish-ochreous or brownish, 
sometimes largely suffused with white; markings darker ferru- 
ginous-brown sprinkled with black; an oblique Jtrans verse blotch 
from dorsum towards base, reaching § across wing; central fascia 
moderately broad, oblique, usually less marked and partially 
obsolete on lower half, upper half terminated by a black spot 
below middle of disc; a rounded-trans verse costal patch about 
reaching f across wing, costal space between this and central 
fascia forming a more or less defined white triangle; a suffused 
streak along termen : cilia brown mixed with dark grey, outer 
half between apex and toruus pale ochreouB yellowish beyond a 
dark fuscous line. Hindwings dark fuscous; cilia light grey or 
whitish, with dark fuscous subbasal shade. 

W. Avar.; Albany; in September and October, seven speci- 
mens. Nearly allied to C. deuterasti k, but differently and more 
deeply coloured, and distinguished by black discs l spot below 
upper half of central fascia. 

89. C, dfintorastifiy n.sp. 

13-14 mm. Head and thorax ochreous, partially whitish- 
tinged. Palpi rathor long, ochreous, beneath white. Antennie 
•dentate, ciliations 2. Abdomen grey. Forewings elongate, pos- 
teriorly somewhat dilated, costa slightly arched, with fold reach- 
ing 4 , apex obtuse, termen nearly straight, oblique; whitish- 
ochreous, suffusedly sbrigulated throughout with hi ownish-och- 
reous, sometimes finely sprinkled with dark fuscous; markings 
ochreous- grey; an oblique patch from dorsum near base, reaching 
} across wing; a moderately broad central fascia, becoming obso- 
lete on lower half; a acmioval costal patch containing a whitish 
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costal dot, space between this and central fascia whitish-mixed 
or in one specimen forming a clear white costal triangle ; a 
suffused streak along termen : cilia grey mixed with brownish- 
ochreous, outer half pale oohreous-yellowish between apex and 
toruuB beyond a dark fuscous line. Hindwings grey; cilia 
whitish, with grey subbasal shade. 

W. Aust.: Perth; in October, four specimens. 

90. C. dryina , n.sp. 

$ 9 . 12-15 mm. Head, palpi, and thorax whitish-oohreous or 
pale brownish-ochreous. Antennae in $ dentate, ciliations 1. 
Abdomen grey. Forewings elongate, more ho in 9 , in Home- 
what dilated posteriorly, costa gently arched, in $ with fold 
reaching £, apex obtuse, termen almost straight, oblique, more ho 
in 9 ; light brownish ochreous, sometimes slightly reddish-tinged, 
often more or less atrigulated with grey; dorsal edge dotted with 
blackish scales; markings varying from fuscous to ferruginous- 
brown, sometimes more or less mixed with black in disc, in 9 
indistinct or often wholly obsolete; some irregular marking in 
disc indicating angle of basal patch; central fascia moderate, 
very oblique, obsolete on dorsal half; a large triangular costal 
patch extending from middle of costa to near apex : cilia whitish- 
yellowish with two more or less indistinct grey shades, apical 
third clear. Hindwings grey-whitish distinctly strigulated with 
grey; cilia whitish, with pale grey subbasal shade. 

Tasm.: Deloraine — W. Aust.: Waroona(Berthoud), Albany; 
from September to November, twelve specimens. 

91. C. tarachota , n.sp. 

# 9 . 12-14 trim. Head and thorax ochreous, variable in tint, 
thorax sometimes sprinkled with brown. Palpi ochreous, some- 
times mixed or partly suffused with fuscous. Antenna in 
dentate, ciliations 1. Abdomen light grey. Forewings elongate, 
posteriorly dilated, costa gently arched, in $ with fold reaching 
to middle, apex obtuse, termen straight, oblique; light brownish- 
ochreous or red-brownish; markings ferruginous, more or lees 
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mixed with fuscous and dark fuscous and sprinkled with blackish; 
a basal patch more or less marked, with outer edge angulated in 
middle; a moderate oblique central fascia, rather dilated down- 
wards; a triangular costal patch extending from beyond middle 
to near apex, on costa marked with dark and pale spots; a 
variable transverse spot or streak resting on termen above tornus; 
some blackish scales along termen : cilia whitish-ochreous, witli 
a subbasal interrupted shade of ferruginous and dark fuscous 
scales. Hindwings light grey, faintly strigulated with darker; 
cilia whitish, with grey subbasal shade. 

W, Aust. : Perth, Albany; from September to December, 
seven specimens. 

92. C. ephedra , n.sp. 

1 6 mm. Head and thorax ochreous- whitish. Palpi fuscous, 
margins mixed with whitish. (Abdomen broken.) Forewings 
elongate, hardly dilated posteriorly, costa gently arched, apex 
obtuse, termon faintly sinuate, oblique; ochreous-whitish; some 
scattered blackish dots on costa and dorsum, accompanied by 
slight brown suffusion; markings rather dark fuscous, mixed 
with ferruginous and on costal half with blackish; a moderate 
rather oblique central fascia; a triangular costal patch extending 
from beyond middle to near apex, space between it and central 
fascia fuscous mixed with ferruginous; some scattered ferruginous 
and fuscous scales on terminal area; cilia whitish-ochreous. 
Hind wings whitish, sufluaedly spotted throughout with light 
grey; cilia whitish, with grey basal line. 

Tash. : Mount Wellington, 1500 feet; at the , beginning of 
February, one specimen. Allied to C, dryina , but not a variety 
of it, the central fascia being differently placed^ less oblique and 
broader, entire. 

93. C. hemicoemana Mcyr. 

{Captut hemiooBmana Meyr., Proc. Linn. Soc.N.S. Wales, 1881, 
449.) 

Vkj.: Macedon(Lyell), Wandin( Jarvis), Warragul; from Octo 
ber to December. 

15 
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94. C\ oxygona Low. 

( Capua oxygona Low., Proc. Linn. Soc. N. 8. Wales, 1899, 92.) 

N.8.W. : Broken Hill(Lower); in October, Much like 0. 
vacuana , but with palpi longer, head not dark, forewings 
obviously longer and narrower, hind wings whitish. Subsequently 
Mr, Lower, by an oversight, described a different species also as 
Capua oxygona (Trans. Roy. Soc. S. Aunt. 1908, 115.) 

95. C, vacuana Walk. 

( Co achylia vacuana Walk., Oat. xxviii., 367; Grapholita mnta- 
4ana ib. 393; Capua vacuana Meyr., Proc. Linn. Soc. N.S. Wales, 
1881, 448.) 

Q.: Duaringa( Barnard), Toowoomba, Brisbane — N.S.W.: Syd- 
ney, Bulli — Vic.: Melbourne — Tasm.: Launceston; from August 
to April. 

96. C.fusciceps Walk. 

( Conchy U b fuacicepeana Walk., Oat. xxviii., 364; C cepeana ib. 
366; C . mundulana ib. 36 albidana ib. xxx., 987; Dichdia 
/usciceps Meyv., Proc. Linn. Soc. N. 8. Wales, 1881, 473.) 

Q. : Brisbane, Toowoomba — K.S.W. : Narrabeen, Ou rim bah, 
Lily vale( LyeU), Sydney, Bulli; from September to May. 

97. ( 7 . clarana Walk. 

( Dichdia clarana Meyr., Proc. Liun. Soc. N. S. Wales, 1881, 
475.) 

N.S.W.: Sydney, Blaokheath (3500 feet) — Vic. : Gisborne, 
Beaoonsfield, Lorne(Lyell) ( Melbourne — Tasm.: Del oraine, Camp- 
bell town, George's Bay, Hobart— S. Atjst.: Mount Gacnbier 
(Guest); from December to March. * 

98. C. solana Walk. 

( Term solana Walk., Oat. xxviii., 300; Dichslia solana Meyr., 
Proc. Linn. Soc. N. S. Wales, 1881, 476.) 

Q.: Brisbane— N.S.W.: Sydney, Bulli— V*o.: Waudin( Jarvis), 
Melbourne; from August to December, and in April. 
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99. C . tfwrmaterrima Low. 

(Diohelia thermaterimma (err. ac prav.) Low., Trans, Roy. Hoc. 
8. Auafc., 1893, 168.) 

qJ, 12-15 mm. Head and thorax brownish-ochreous, some- 
times suffused with fuscous. Palpi brownish-ochreous more or 
less mixed with dark fuscous, Antennal dilations of £ 1. 
Abdomen grey. Porewings elongate, rather narrow, not dilated 
posteriorly, costa gently arched, in $ without fold, apex obtuse, 
termen slightly rounded, oblique; brownish ochreous mixed with 
light brown-reddish, in one $ suffused with fuscous, more deeply 
and irrorated with dark fuscous posteriorly; basal patch more or less 
marked with dark fuscous, outer edge obtusely angulated above 
middle; central fascia moderate, oblique, dark fuscous edged with 
blackish, towards dorsum broader, less marked or nearly obsolete, 
more or less mixed with brown-reddish, posterior edge semicir- 
Hjularly excavated above a longitudinal more or less developed 
blackish mark in middle; costal patch flattened-triangular, dark 
fuscous marked with blackish, with three small dark spots on 
costa; some dark fuscous strigulw towards termen : cilia pale 
brownish -oeltreoua, on basal half more or less barred with grey 
and blackish, in the dark $ basal half suffused with fuscous and 
dark fuscous. Hindwings grey, darker posteriorly; cilia light, 
grey, with darker subbasal shade. 

Vic Gisborne, Lorne(Lyell) — S. Aust.: Mount Lofty(Lower); 
in March and April. Lower quotes Tasmania as a locality on 
my authority, but this was based upon a supposed identification 
of mine which 1 now think mistaken. I have redesoribed the 
specie* from three specimens (one male, two females) received from 
Lower and Lyell; it is an obscure insect, but seems to be a good 
species. The orthography of tbe name adopted is that intended 
by the author. 

100. C. hyperttana Meyr. 

(2 HcKelia hyjMrtfana Meyr., Proc. Linn. Soc, N. 8. Wales, 1881, 
479; Palmbi* orep***culana ib. $ 68 ; Diohtlia dipthdr&ick* Low , 
'Trans, Roy* Soc. 8. Aust. 1902, 252.) 
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Vio.: Warragul(Raynor), MacedoA(Lyetl), Birehip(Goudie) y 
Healesville — Tasm.: Launceston, Deloraine, Hobart; in Novem- 
ber and December. Both sexes taken abundantly in Tasmania; 
varies in development of markings, but always distinct from the 
preceding. 

101.(7. montivagana Meyr. 

(Divhclia montivagana Moyr., Proe. Linn. Sot*. N.S. Wales, 1881, 
477.) 

N.S.W.: Sydney, Blackheath (3500 feet), Nowra— Vic: Gis- 
bortfe(Lyell), Melbourne — Tasm. : Deloraine, George's Bay— H. 
Aust.: Mount Ixrfty; from November to March. 

102. C. argillosana Meyr. 

(" ichelia argillosana Meyr., Proc. Linn. Sue. N S. Wales, 1881, 
479.) 

Vio. : Melbourne (Raynor). This distinct species is still 
unique. 

103. C. atrislriyana Meyr. 

( Dichalia atrislriyana Meyr,, Proc. Linn. Soc. N.S.Wales, 1881, 
476; D. lunifera Low., Trans. Roy. Soc. 8. Aust, 1908, 321.) 

N.S.W.: Broken Hill( Lower), Lily vale, Coino(LyeU), Parra- 
matta; in March and April. 

104. < 7 . intraekina Walk. 

{Sperchia intractana Walk., Char. Het. 82; Capua sordidakirm 
Meyr., Proc. Linn. Soc. N. S. Wales, 1881, 454; C. ob/uscatana 
ib. 455. ) 

Q.; Duaringa( Barnard), Brisbane, Toowoomba — N.S.W.: Syd- 
ney, Wollongong, Kiama — Vic. : Mel bourne( Raynor), Gisborne 
(Lyell)— Tasm.: Deloraine — 8. Aust.: Adelaide(Guest); all the 
year except May. 

105. C, mersana Walk. 

('/Wax mamma Walk,, Cat. xxviii., 298; Capua vhimermmm 
Meyr., Proc. Linn. Soc. N. S. Wales, 1881, 452.) 

N.8.W.: Moruya(Murray), Sydney — Vic.: Kewell( Hill), Watt- 
din^ Jar vie), Gisborne, Beaconstield, Lorne(Lye)l), Melbourne-*- 
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Tasm. : Launceston (Lyell), Hobart (Lea), Deloraine, George’s 
Bay — S. Aust. : Mount Gambier, Mount Lofty (Guest)— W. 
Aust.: Bridgetown( Bracken), Waroona(Bertboud), Albany, from 
September to June. 


106. C. moritanana Meyr. 

(Capua montunana Meyr., Proe, Linn. Soc. N. 8 . Wales, 1881, 
451.) 

$>. 13 min. Smaller than g type, but otherwise similar. 

N.S.W.: Blackheath, Mount V’ictoria(3500 feet); in November 
and March. 

107. (\ plaaxtrtifi Low. 

(dapua phuHxks Low., Proe. Linn. 80 c. N.S. Wales, 1899,93.) 

30-21 mm. Head whitish-ochreous or greyish oolireoua, tips 
of scales whitish. Palpi fuscous, more or lews suffused above 
with ochreous- whitish. A nteimne dentate, dilations 1. Thorax 
reddish-ochreousbrown mixed with whitish. Abdomen pale 
whitish-ochreous, sometimes sprinkled with grey. Forowings 
elongate, rather narrow, posteriorly dilated, costa slightly arched, 
with fold almost reaching middle, apex obtuse, termen slightly 
rounded, oblique; pale ochreous, more or less tinged with light 
red-brownish, sometimes partially sprinkled with grey; markiugs 
ochreous-brown sometimes mixed with grey; costal fold strigu- 
lated with blackish; basal patch sometimes marked with black, 
narrowest on dorsum, outer edge rather acutely angulated in 
middle; a nemioval spot on middle of dorsum; central fascia 
moderate, oblique, with a strong angular prominence in middle 
of posterior edge, marked with a longitudinal median black dash 
which exteudt* into this prominence and is there edged above 
with white; costal blotch formed by three small costal spots con- 
nected with an irregular longitudinal spot beneath them; an 
elongate spot extending along lower f of tmncn : cilia whitish- 
oehreous, more or less bamd on basal half with dark fuscous, on 
costa whitish barred with dark fuscous. Hindwinga grey or 
light grey, obscurely darker-strigu lated posteriorly; cilia whitish, 
with grey subbasal shade. 
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N.S.W.: Broken Hill(Lower); from September to December. 
Lower’s description is not satisfactory; I have therefore rede- 
scribed the species from the original type and a second fine 
specimen received from Mr. Lower. The species is allied to V. 
montamana, but distinct. 

108. C. leplotpila Low. 

(Capua UjitOKpHa Low., Trans. Hoy. 8oc. 8. Aust. 1901, 74.) 

t 4 19 mui. Head white. Forewings with costal fold reaching 
middle; fuscous much mixed with white, with coarse scattered 
dark fuscous strigulw; basal patch undefined; central fascia 
moderate, oblique, indicated by absence of white mixture, marked 
with a dark fuscous spot in middle; four small rather dark 
fuscous spots on costa posteriorly, and an elongate transverse 
spot beforo lower portion of termen : cilia whitish, barred on 
basal half and on costa with rather dark fuscous. Hindwings 
pale whitish-grey, faintly darker-strigulated; cilia white, with 
interrupted greyish subbasal shade. 

N.S.W.: Broken Hill<Lower); in May. I have thought it 
necessary to redescribe this also from the type; it is allied to the 
preceding. 

109. O- nolograpta, n.sp. 

Q. 18-19 mm. Head, palpi, and thorax fuscous irrorated with 
whitisb-ochreous, thorax mixed with ferruginous. Abdomen 
ochreous-whitish mixed with grey. Forewings elongate, some- 
what dilated posteriorly, costa slightly arched, apex obtuse, 
termen straight, oblique; pale whitisb-ochreous, more or less 
sprinkled with whitish; markings dark grey, more or less mixed 
with ferruginous-brown and edged with black; a narrow oblique 
fascia from dorsum towards base, nearly reaching costa; an 
elongate spot extending nearly over central third of dorsum; 
central fasoia moderate, very oblique, posterior edge deeply 
emarginate above middle; costal patch semioval, marked on costa 
with three small dark spots separated by spots of groundcolodr; 
& sinall spot on costa before apex; a thick streak close before 
termen on lower §, sometimes connected beneath with central 
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fascia : oilia whitish-ochreous, round apex tinged with reddish- 
ochreous, with dark fuscous bars above and below apex. Hind* 
wings whitish, coarsely strigulated and spotted with grey; cilia 
grey* whitish. 

Vio.: Birchip(Goudie); in April, two specimens Type in 
Coll. Lyell. 

1 10. C, ceramica Low. 

{Capua ceramica Low., Trans. Roy. Soc. S. Aust. 1908, 115.) 

19*20 mm. Palpi unusually long. Forewings with costal 
fold rather broad, reaching characterised by obsolescence of 
basal patch and central fascia. Hind wings whitish-grey, spotted 
and strigulated with grey. 

Vie.: Monbulk(Lower), B«aconafteld( Lyell), Wandin( Jarvis); 
in August and September. 

111. C y . debiliana Walk. 

(Sciaphila debiliana Walk., Cat, xxviii., 351; S. tidmyana ib. 
359; Capua melanerocana Meyr., Proc. Linn. Soc. N, 8. Wales, 
1881, 450.) 

N.8.W.: Sydney — Vic.: Gisborne( Lyell), Castlemaine(Drake) 
— 8. Aust.: Mount Lofty (Guest) — W, Aust,: Waroona(Ber- 
thoud), York; from August to October. 

112. C. scotinopa Low. 

(Dichelia scotinopa Low., Trans. Roy. Soc. S. Aust. 1902, 235.) 

18 mm. Antennal ciliations in <J minute. Forewings in 
$ without costal fold. A distinct species, sufficiently charac* 
terisod by Lower, 

V io. : StttWell( Lower), Gi«borne( Lyell); in March and April. 

1 1 3. C, ophthalmia n.«p. 

#2* 21*23 mm. Head and palpi in grey, in 2 brownish- 
ochreou* misted with dark red-brown. Antennas in $ dentate, 
ciliations 1. Thorax in $ reddish-brown, in 2 dark purplish- 
fuscous mixed on shoulders with dark red-brown. Abdomen 
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grey. Pore wings elongate, in $ posteriorly dilated, in g sub- 
oblong, costa gently arched, in $ with fold reaching to near 
middle, apex obtuse, tennen in $ hardly sinuate, rather oblique, 
in g sinuate, little oblique; in reddish-brown, in g rather dark 
purple-grey, obscurely strigulated with dark red brown; costa 
more or less strigulated with blackish; basal patch in g some- 
what darker, outer edge indicated in disc by a transverse streak 
of blackish scales; a patch of pale suffusion above middle of disc, 
sometimes whitish-mixed, edged beneath by a thick black down- 
curved streak extending more than J of length of wing, anterior 
extremity in <J connected with costa by a fuscous spot and 
posterior by a triangular fuscous costal patch which is trifurcate 
on costa : cilia reddish-brown, iu g mixed with dark purple- 
fuscous. Hindwings iu J whitish-grey spotted with grey, in g 
grey strigulated with darker; cilia palo grey, with darker sub- 
basal shade. 

N.S. W.: Hazel brook (Ly ell) — Vie.: Melbourne(Kershaw); in 
April, three specimens. 

114. C. itsoHcdana Meyr. 

( Dichdia isoscelana Meyr., Proc. Linn. Soe. N. 8. Waleb, 1881, 
470.) 

N.S.W.: Blaekheath (3500 feet), Bulli Pass — Vic. : (Jisborne, 
Beacoii8tield(Lyell), Wandin(Jarvis), Melbourne Tasm.: Zeehan 
(Findlay) — S. Aust.: Mount Lofty; in October and November. 

115. C r . disputana Walk. 

(SciapKila disputana Walk,, Cat. xxviii., 349; Dickelia din - 
putana Meyr., Proc. Linn. Soc, N. 8. Wales, 1881, 472.) 

N.S.W. ; Sydney; in February, March, and from dune to 
September. 

116. C paralaxa, n.sp. 

14-16 rum. Head, palpi, and thorax brownish-oehreous, 
scales of palpi rather apprised beneath. Antennal ciliations 
minute. Abdomen ochreous*whibish, sometimes tinged with 
grey. Fore wings elongate, suboblong, costa moderately arched, 
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without fold, ape* obtuse, termeti faintly sinuate, rather oblique; 
pale brownish-ochreous, more or lens tinged with light brown* 
reddish; markings rather dark brown; a basal patch more or less 
partially indicated, outer edge straight., oblique; central fascia 
moderate, very oblique, anterior edge straight., well-marked, 
posterior very indefinite, broadest and most distinct towards 
dorsum, narrower on dorsum itself; a straight well-marked streak 
from j of costa to teriuen above tornus, beyond which is some 
slight dark suffusion and scattered dark fuscous Ntrigulit* : cilia 
whitish-ochreouH, basal half more brown ish-ochreous, becoming 
darker and greyish towards apex. Hind wings grey- whitish, 
towards apex slightly ochreous- tinged, with some faint grey 
strigulie; cilia grey-whitish, with faint grey subbasal shade. 

N.S.W.: Law8on(Lyell) — Vic.: Beaconsfiokl (Lyell); in No- 
vember, March, and April, three specimens, 

117. C placoxantha Low. 

(AnUogona pUicoxanlha Low., Trans, Hoy. Sou. S. Aust. 1896, 
160.) 

13-16 mm. Antenna) dilations of £ 1. Forewings in 
without fold. A very distinct species, recognisably described by 
Lower, but the pale costal spot between central fascia and costal 
patch is usually white mote or less tinged with ochreous towards 
costa, not yellow. 

Vic,: Gisborne, Beacongtield, Macedon, Lorne( Lyell), Stawell 
{Lower), Healcsville — Tasm. : Zeehan( Findlay), Hobart; from 
October to December, and in February. Allied to the following 
species. 

1 18. (7. ox>/</ramniana Meyr, 

(Acroce.uthe# oxygrammema Meyr., Proc. Linn. Soe, N. 8. Wales, 
1881,460.) 

<Jg. 15-16 mm. Antennal dilations of £ J. Forewings in <J 
without fold. Sexes quite similar. 

Vic.: Macedon (Lyell), Beaconsfieid (Drake) — Task.: Hobart, 
Evandale(Eaynor); from November to January. 
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119, C. epiloma Low. 

(Capua epiloma Low,, Trans, Roy, Soc. S. Aust. 1902, 235.) 

<J. 15-16 mm. Palpi long. Antennal ciliations 2. Forewing* 
with costul fold narrow, not reaching Lower's description i* 
otherwise sufficient, 

N. 8 .W.: Rathurst(Lower), Ktttoomba(Lyell) — Vic.; Macedon. 
(Lyell); in November and December. 

120. C. effulgent, n.sp. 

15mm. Head, palpi, and thorax bronzy-oehrcous. Antennal 
ciliations 1 . Abdomen grey. .Forewings suboblong, costa 
anteriorly rather strongly, posteriorly slightly arched, without 
fold, apex obtuse, termeu slightly sinuate, rather oblique; bronzy, 
ochreous suffused ly mixed with dark grey, towards middle of 
disc yellower and less mixed with grey; a suffused light ochreous- 
yellow costal patch extending from £ to narrowed to 
extremities. Hind wings rather dark grey. 

Tasm.: Zeehan(Findlay); in February, one specimen, in poor 
condition, but a very distinct species. Type in Coll. Lyell. 

121. C. leucoatacta, n.sp. 

<J$. 1 4-16 mm. Head, palpi, and thorax browmsh-oehreous or 
ferruginous-brownish, variably sprinkled with grey; palpi long. 
Antennal ciliations of $ 1. Abdomen whitish-ocbreous mixed 
with grey. Forewings elongate, suboblong, costa anteriorly 
rather strongly, posteriorly slightly arched, in $ without fold, 
apex obtuse, termen hardly sinuate, somewhat oblique; brownish- 
ochreous or brownish, in 9 mixed or strigulated with ferruginous, 
obscurely and suffused ly strigulated with grey, with a few 
blackish scales; costal edge more or less white, irregularly 
strigulated with blackish-grey; dorsum doited with white and 
blackish-grey, with a small white spot before tornus; in 9 a pale 
yellow patch reticulated with ferruginous-orange extending along 
dorsum from £ to near tornus, widest in middle and narrowed to 
extremities : cilia brownish with two dark grey shades. Hind- 
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win gs with 3 and 4 short-stalked; whitish atrigulated with grey, 
in $ suffused with light grey; cilia whitish with grey subbasal 
shade. 

N.8.W.: Lawson(Lyell) — Vic.: Beaconsfield(I)rake); in No 
vember, December, and April, seven specimens (4$, 3$), 

20. Abistocosma Meyr. 

Arislocosma Meyr., Proc. Linn, Soc. N. 8. Wales, 

1881,427 ... .. ... ... type chrysophilana. 

Antennae in £ strongly ciliated. Palpi moderate, porrected, 
second joint dilated with rough scales above and beneath, terminal 
moderate. Thorax with posterior crest. Forewings with 3 from 
considerably before angle, 7 and 8 stalked, 7 to termer). .Hind- 
wings somewhat narrower than forewings, with 3 from consider 
ably before angle, remote from 4, 4 from angle, 5 rather approx- 
imated to 4, 6 and 7 long-stalked. 

Contains only the single species; probably a development of 
Adoxophyes. 

122. A. chrysophilana Walk. 

(Cacoecia chrysophilana Walk., Cat. xxviii,, 315; Arislocosma 
chrysophilana Meyr., Proc. Limn Soc. N. S. Wales, 1881, 428.) 

Q.: Brisbane (Illidge), Stradbroke Island (Turner) — N.S.W.; 
Newcastle, Sydney; from August to November. The species 
varies somewhat; Mr. Lyell has a specimen with the costal edge 
of forewings pale yellowish, but otherwise no pale central costal 
blotch. 

21. Atblobora Meyr. 

Aidodora Meyr., Proc. Linn* Soc, N. S. Wales, 

1881,426 type pdochytana* 

Antenna in £ shortly ciliated. Palpi moderately long, por* 
rented, second joint dilated with rough scales above and beneath, 
terminal moderate. Thorax without crest. Forewings with 7 
absent. Hiodwing* *ith 3 from before angle, tolerably remote 
from 4, 3 approximated to 4, (5 and 7 stalked. 
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Only two closely allied species are known. The genus is 
correlated to the following, 

123.^4. pelochytana Meyr. 

(Atelodara pelochyiana Meyr., Proa. Linn, Soe. N. 8. Wales, 
1881,427.) 

Q.: Brisbane(Turner) — N.S.W.: Murruruncli, Newcastle( Ray- 
nor) — Tasm.: Deloraine; from August to December, and in March. 
At Brisbane, according to examples of both generations sent by 
Dr. Turner, the spring (August) form is normal, whilst the 
autumn (March) form is very much smaller (9 mm.), but not 
otherwise different. 


124. A. agramma Low. 

(Atelodora agramma Low,, Proc. Linn, Hoc. 14 . 8. Wales, 1900, 
408.) 

S. Ausr.: Adelaide(JjOwer); in October. Nearly allied to the 
preceding, but quite distinct by the much darker hindwings aud 
cilia. 

22. Phocalyptis, n. g. 

Palpi moderate, porrected, second joint rough scaled above and 
beneath, terminal moderate. Thorax without crest. Forewings 
with 7 and 8 stalked, 7 to termen. Hindwings with 3, 4, 5 
approximated at base, 6 and 7 closely approximated towards 
base. 

Only the following species is known. 

125. P. (rticota, n.sp. 

9. 18 mm. Head and thorax reddish-ochreous-brown. Palpi 
ochreous- whitish tinged with reddish fuscous. Abdomen pale 
brownish. Forewings suboblong, costa anteriorly moderately 
arched, posteriorly nearly straight, apex obtuse, termen slightly 
rounded, hardly oblique; reddish-brown, obscurely strigulated 
with darker oehreous-brown, interspaces somewhat mixed with 
pale grey : cilia glossy brownisb-ochreous, darker towards base. 
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Hindwings pale fuscous obscurely suffused with whitish-yellowish 
except on margins; cilia pale greyishochreous. 

W. Aust.: Northampton; in November, one specimen, 

23. Adoxophyrr Meyr. 

Adoxophyta Meyr., Proc. Linn. Soc, N. 8. Wales, 

1881,429 ... ... ... ... ... type heteroidana. 

Antennas in $ shortly ciliated. Palpi moderate, porrected r 
second joint dilated with rough scales above and beneath r 
terminal moderate. Thorax without crest. Forewings with 3 
from considerably before angle, 7 and 8 long-stalked, 7 to termen. 
Hindwings with 3 from considerably before angle, remote from 4, 
5 approximated to 4, G and 7 stalked. 

An Indo- Malayan and Australian genus, whose centre of 
development seems to lie in the region of New Guinea. 

126. A . tripselia Low. 

( Capua tripadia Low., Trans. Roy. Soc, S. Aust. 1908, 318.) 

$ 12-16 mm., $ 16 20 mm. Head* dark fuscous, back of crown 
whitish. Distinct by whitish groundcolour of forewings, and 
whitish hindwings; markings of forewings edged with dark 
fuscous, partially filled with variable fuscous suffusion, and more 
or less marked with brownish-oohreous on veins, in 9 usually' 
more or less obsolete except two fuscous spots on costa repre- 
senting cenCral fascia and costal patch; hindwings in 9 faintly 
ochreous-tinged, with apex more or less grey. 

NO.: Sariba Ialand(Me^k)— Q.: Cairns(Dodd); in October 
and November. 

127. A. iotermV) n.sp. 

$. 1244 mm. Head and thorax whitish-ochreous more or less 
mixed with ferruginous. Palpi ferruginous-oehreous. Abdomen 
whitifth-oohreou*. Forewings rather short and broad, costa 
moderately arched, with broad fold reaching apex obtuse, 
termen almost straight, vertical, rounded beneath 5 whitish** 
ochreous, more ochreous along costa, with a few scattered ferru* 
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ginous strigulm; lower half of basal patch irregularly marked 
witli ferruginous; other markings brownish outlined with ferru- 
ginous; central fascia moderate, very oblique, gradually dilated 
towards dorsum, extending as a broad streak along costa to base; 
a somewhat curved fascia from J of costa to termen above tornus, 
moderately broad in middle and narrowed to extremities, anterior 
edge curved-prominent beneath costa, posterior edge projecting 
in middle so as to touch costs near apex : cilia yellowish. Hind- 
wings in Australian form whitish, in New Guinea and *St. Aignan 
‘examples pale grey tinged with yellowish, in those from Sudest 
island rather dark grey; cilia whitish, in darker examples tinged 
with grey. 

N.G.: Samarai, St. Aignan Island, Sudest Island(Meek) — Q.: 
'Cairns(Dodd); from September to November, nine specimens. 

128. A heteroidana Meyer. 

( A doxophye* heteroidana Meyr., Proc, Linn. Soc. N, S. Wales, 
1881, 429.) 

Q.: Rosewood ; in September and December. 

129. A. hematic a, n.sp. 

23-25 mm. Head, thorax, and abdomen pale whitish- 
ochreous. Palpi light yellow-oohreous. Forewings sul>oh)ong, 
costa anteriorly strongly arched, posteriorly nearly straight, apex 
obtuse, termen sinuate, vertical; pale whitish-ochreous; edge of 
basal patch and of a narrow central fascia indicated only by a few 
small dark ferruginous-fuscous strigulie; an elongate-triangular 
brown patch marked with dark fuscous and grey extending along 
-costa from J to near apex, from posterior side of which two series 
of dark ferruginous-fuscous strigulce converge to termen above 
tornus : cilia light fulvous-ochreous, becoming ochreOus-whitish 
towards tornus. Hindwings and cilia ochreous-whitish, cilia 
slightly yollowish'tinged round apex* 

Solomon Islands ; Treasury L(Afeek); two specimens. 
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130. A. vindicate i, itsp. 

9 . 17 aim. Head, thorax, arid abdomen whitish-ochreous. 
Palpi pale ochreous-yellowish, towards base with some brownish 
scales. Forewings suboblong, costa anteriorly .strongly arched, 
thmice nearly straight, apex obtuse, termen sinuate, nearly 
vertical; whitish-ochreous; basal patch indicated by median and 
sulxlorsal ferruginous streaks; central fascia represented by dark 
fuscous triangular costal and dorsal spots connected by a ferru- 
ginous stria, the costal spot also sending a straight ferruginous 
streak to tornus; a triangular dark fuscous spot on costa about 
I, whence a ferruginous gradually attenuated streak runs to 
termen above tornus: cilia whitish-ochreous tiuged with yellowish. 
Hindwings oohreous- whitish; cilia ochreous- whitish, in middle of 
termen with a greyish -oohreous spot. 

8 .I.: Choiseul(Meek); one specimen. 

131. An melichroa Low. 

( Capua melichroa Low., Proc. Linn. Soc. N. S. Wales, 1899, 92.) 

$ 15-16 mm., 9 18-21 mm. Head and thorax whitish-ochreous 
or ookreous-yellow. Forewings with basal patch sometimes 
marked with several dark ferruginous-fuscous atrigula? towards 
dorsum; central fascia very narrow, narrowest and sometimes 
interrupted in disc, rather dark purplish-fuscous mixed with 
ferruginous; posterior fascia often more or less interrupted in 
middle. Hindwings whitish-yellowish ; cilia in 9 with a 
thickened whitish-ochreous spot below middle of terrneu, centrally 
tinged with grey. 

N.Ch: Kei Islands-— Q.: Oairns(Dodd), Mackay (Lower); from 
September to December, and in April Also occurs in Burma. 

132. A. epizeucta, n.sp. 

15 mm., 9 1648 mm. Head, palpi, and thorax ochreous 
yellowish, thorax posteriorly suflusedly mixed with ferruginous. 
Abdomen pale oohreous. Forewings in <£ rather short and 
broad, in 9 suboblong, costa moderately arched, in <J with broad 
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fold reaching |, apex obtuse, termen almost straight, vertical,, 
rounded beneath; whitish-ochreous, partially slightly sprinkled 
with pale reddish-fuscous, costa suffused with ferruginous-yellow- 
ish and marked with a few fuscous striguJae; markings dark 
ferruginous-brown; basal patch represented by an oblique striga 
not reaching margins and a longitudinal streak or patch below 
submedian fold; central fascia narrow, straight, oblique, posterior 
edge irregular and dilated on dorsum; a narrow fascia from J of 
costa to terracn above toruus, broadest towards costa : cilia pale 
ochreous-yellowish. Hindwings ochrcous-whitish, in 9 faintly 
greyish -tinged towards dorsum; cilia whitish-yellowish, in $ with a 
thickened patch of grey scales in a sinuation below middle. 

S.L: Isabel I.(Moek), two females(type) — N.G.: Woodlark l. r 
in April(Mcek), one male. 

133. A . panxantha Low. 

(Capua panxantha Low., Trans. Roy. Soc. 8. Aust. 1901, 75.) 

9 . 16-20 mm. Head and thorax ochreous, thorax sometimes 
sprinkled with fuscous. Fore wings yellow-ochroous, with pal© 
glistening iridescence, strigulated with darker; markings more or 
Ichb indicated by dark reddish-fuscous irroration, indefinite; 
basal patch with outer edge oblique, sometimes obsolete; central 
fascia very narrow, oblique: a triangular costal patch, with traces 
of a connection with terrneu above tarnus : cilia yellow-ochreous,. 
Hindwings ochreous, dorsal third tinged with fuscous, 

Q.: Oooktown (Lower) — N. Aust.: Port Darwin (Bleeser); in 
February. 

134. A. templana Pag. 

(Tortrix templana Pag., Zoologioa xxix,, 225.) 

9 . 17-20 min. Head and thorax ochreous-yellow, sometimes 
marked with ferruginous-orange. Forewings suboblong, cost* 
anteriorly moderately arched, posteriorly nearly straight, apex 
obtuse, termen almost straight, vertical; yellow, strigulated with 
ferruginous-orange; markings formed by suffusion of similar 
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strigulce, variably spotted or suffused with fusoous and sprinkled 
with black; basal patch very ill-defined, much widest on dorsum, 
edge angulated below middle, sometimes connected at this point 
by dark suffusion with central fascia; central fascia narrow, 
oblique, abruptly dilated posteriorly on dorsum to roach tornus; 
•costal patch suboblong, lower anterior angle distinct and some- 
times connected by a thick bar with middle of central fascia, 
lower posterior angle sending a more or less marked gradually 
diminishing streak to terineu above tornus : cilia yellow. Hind- 
wings whitish-ochreous, sometimes slightly tinged with fuscous 
towards dorsum; cilia whitiah-ochreous. 

S.L: New Georgia, Treasury L, Guadalcanar(Meek) — B ismarck 
Islands : Kiuigunang, New Britain — N.G.: Woodlark I.(Meek) 
— N. Aust.: Port Darwin. 

135. A . Jmciculana Walk. 

(Torlrix Jascicnlana Walk., Cat. xxxv., 1785; A doxophye# 
tyrtoMma Vleyr., Trans. Ent. Soe. Lend. 1886, 276; Capua epi - 
pepla IjOw., Trans. Roy. 8oc. 8. Aust* 1908, 318.) 

ToNQA(Matliew)— FiJr(Lucas)— S.I.: Guadalcanal Isabel I. 
{Meek) — N.G.: St. Aignan I. (Meek)-- M oluccas : Ceram — Q.: 
Oairns(Dodd); in November and December. 

136. A. privatana Walk. 

(Dichelia privatana Walk., Cat. xxviii., 320.) 

Much like A. fancicutana, with similarly broad costal fold and 
targe anal tuft of brewings with groundcolour more or less 
wholly suffused with fuscous, margins of faaoiae straight ter and 
more regular (not so sinuate-curved), edge of basal patch defined 
throughout, furcate branches of central fascia narrower; hind- 
wingH grey, tinged with oohreous towards costa (in A . fasciculana 
Jight fulvouH-ochieous). 

N.G.: Ferg uason L; in October, one specimen, Common in 
India, Burma, and Oeybn. 

16 
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24. Homona Walk. 

Homona Walk., Cat xxviii., 424(1863) type cqffmria. 

Ericia Walk., Cat. xxxv., 1802(1866) type amtivana. 

Anisogona Meyr., Froc. Linn. Soc N. S. Wales, 

1881, 464 type sunilnna. 

Antenn® in ciliated. Palpi rather short, ascending, with 
appresned scales, terminal joint short. Thorax without crest 
Forewings with 3 from angle, 7 and 8 stalked, 7 to ternien. 
Hindwings with 3 and 4 connate, 6 approximated to 4 at base, 

6 and 7 stalked. 

► A development of Cacoccia , to which it closely approaches. 
Besides the following, there are a few closely allied Indo-Malayan 
species. The typical ff. coffearia is a highly prolific and injurious 
pest of tea-plantations in Ceylon. 

137. H . mediana Walk. 

(Pandemia t mediana Walk., Cat. xxviii , 311.) 

(Jj. 18-20 nun, Head and thorax reddish-fuscous or reddisli- 
grey, sides of crown tinged with whitish. Antennal ciliations in 
$ 1. Abdomen grey. Fore wings elongate, posteriorly dilated, 
costa anteriorly moderately arched, in without fold, posteriorly 
in almost straight, in §> slightly sinuate, apex obtuse, termer* 
sinuate, rather oblique; brownish, reddish-fuscous, or reddish- 
grey, with transverse series of darker strigul® except in darkest 
specimens; basal patch and central fascia sometimes obscurely 
darker but usually obsolete; costal patch darker, triangular, 
sometimes obsolete; sometimes a semioval blotch of dark fuscous 
suffusion extending over posterior § of dorsum : cilia rather dark 
fuscous, with a whitish tornal patch. Hind wings grey; costal 
half whitish, with some small scattered grey spots, towards apex 
tinged with oohreous; apex itself sometimes suffused with grey; 
cilia grey-whitish, with grey subbasal line. 

N.S.W. : Black heath, 3500 feet — Via: Beaconsfield, Lome 
(Lyell), Healesville — T ask.: Deloraine, Hobart— 8. Aver.: Mount 
Lofty; from October to December, and in March. Forewinge. 
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narrower anteriorly than in H. similaua, with costa less arched 
and termini more oblique, and easily known by costal half of 
hindwings whitish, not grey or yellow, in 9 without thickening 
of costal cilia towards apex. 

138. ti \ si mifana Walk. 

(TVra# simikma Walk., Oat. xxviii., 300; Anisogona simifarui 
Meyr., Proo. Linn. 80c, N. 8. Wales, 1881, 466.) 

Q.: Brisbane, Warwick(Turner), Toowoomba — N.S W,: Moruya, 
Hawkesbury (Lyell), Newcastle, Sydney, Bulli — Vic.: Geelong 
(Trebilcock), Melbourne— 8 . Aust.: Mount Lofty(Guest); from 
August to October, and from January to May. Hindwings in 9 
with distinct thickening of costal cilia towards apex. 

130. H. komoyama n.sp. 

9. 13-16 nun. Head, palpi, and thorax pale brownish ochreous. 
Abdomen light grey. Forewings suboblong, costa anteriorly 
strongly arched, posteriorly sinuate, apex obtuse, termen rather 
strongly sinuate, somewhat oblique; pale brownish-ochreous 
tinged with brown-reddish; two oblique transverse slightly 
curved brownish- ochreous lines or streaks sometimes more or less 
sprinkled with dark brown, representing edge of basal patch and 
anterior margin of central fascia; a flattened-triangular fuscous 
costal patch mixed with dark brown and black extending on 
costa from middle to from apex of which a third similar streak 
runs to tornus; some dark brown striguh® towards apex : cilia 
pale brownish-oohreous, with light brown-reddish suffused shade, 
on costa with a small blackish anteapical spot. Hindwings 
rather dark grey, sometimes faintly reddish-tinged; cilia pale 
grey, with darker subhasal shade. 

N.G.: St. Aignao I.(Meek) — Q.: Cairns(Dodd); in November, 
fi ve specimens. 

140. H> simana Meyr. 

(Auikogom simana Meyr., Proc.Iinn, See. N. 8. Wales, 1881, 
485.) 
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JvT.S.W.: Newcustle(Rayuor), in September I have seen no 
further specimens, but I ara informed by Mr. J. Ii. Durrant, 
who has examined the single male, now in Lord Walsingham's 
collection, that it possesses a costal fold, which I failed to detect. 

1 4 1 . H. fotulata, n.sp. 

£15 ram., $18 mm. Head and thorax ochreous-whitish, face 
and palpi dark brown. Antennae in £ minutely ciliated. 
Abdomen whitish-ochreous, in $ dorsally suffused with light 
fuscous. Fore wings suboblong, shorter and broader in £, costa 
anteriorly strongly arched, in £ without fold, posteriorly in £ 
slightly arched, in $ nearly straight, apex obtuse, terraen slightly 
sinuate, nearly vertical; vein Ic bent up and shortly anastomos- 
ing with 2 near origin, stalk of 7 and 8 very long; in £ whitish- 
ochreous, in $ brown ish-oehreou* tinged with grey; edg«* of basal 
patch indicated by a curved brown line; a small semicircular 
dark brown spot on middle of costa; a slightly incurved brown 
line from middle of disc to middle of dorsum; four very smiill 
dark brown spots or elongate marks on costa posteriorly; a few 
small scattered dark brown strigulte towards termen : cili* in £ 
whitish-ochreous, in $ pale ochreous mixed with grey. Hind- 
wings in £ whitish-ochreous, slightly fulv nun-tinged towards 
apex, in $ fuscous, becoming pale fulvoua-oohreous posteriorly; 
some small scattered grey spots posteriorly; cilia as in forewings. 

Q.: Oairns(Dodd), in September and October, five specimens. 

142. U . mstivana Walk. 

(Ericia asutivana Walk., Oat.xxxv.,1803; E. po»tieana ib, 1 803.) 

£. 26-30 mm* Hoad, palpi, and thorax pale yeliow-ochreous 
more or less mixed or suffused with reddish-brown. Antennal 
dilations X. Abdomen hairy, oehreous-yeltow. Fore wings sub- 
oblong, posteriorly markedly dilated, costa slightly arched, with- 
out fold, apex obtuse, termen faintly sinuate, little oblique; 
reddish-ochreous-fuscous; co*ta sometimes suffused with ferru- 
ginous; basal area sometimes irregularly suffused with dark 
fuscous, tending to unite with an irregular spot of ferruginous 
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or dark fuscoux xuffusion above and before middle of due; aome- 
timex a short blackish streak along upper part of tsrmen : cilia 
reddish-ochreous-fuscouH. Hind wings ochreous-orange ; cilia 
ochreona-yellowish tinged with reddish-fuscous. 

Q. 30 nun. Forewings formed a« in II. nwrmerodea Q; light 
ochreous-brown, with scattered dark fuacouH strigul®. Hind- 
wings ochreous-yellow; cilia grey- whitish, greyer towards base. 

N.G.: Fakfak, 8 t. Aigitari 1.(3 males), Woodlark 1.(1 female) 
(Meek); in November and April. Also from the Philippines. 
The female specimen i h conjectured ly referred to this species on 
account of the yellow hind wings; but it might be a variety of 
H . mermerotfeg; the sexes in this genus differ ho much that it is 
difficult to be sure of their identity uiiIssh taken together. 

143. IL nwrtncrodea, n.sp. 

21-26 mm. Head, palpi, and thorax pale greyish -ochreous 
or brownish-ochreouH, variably mixed or suffused with fuscous or 
reddish-brown. Antennal cilia turns 1. Abdomen hairy, greyish- 
ochreous or grey. Fore wings suboblong, slightly dilated poxte. 
riorly, costa moderately arched, faintly sinuate in middle, without 
fold, apex obtuse, termen faintly sinuate beneath apex, bowed, 
rather prominent; pale grey ixh-ochreous or brownish -ochreous, 
often variably tinged or mixed with ashy-fuscous or light brown- 
reddish; sometimes the dark suffusion is confined to costal or 
dorsal area; lower part of basal patch sometimes represented by 
a blotch of dark suffusion; central fascia often indicated by an 
irregular spot edged with dark fuscous or deep ferruginous above 
vuiddle, sometimes narrowly connected with costa; usually a 
narrow apical patch of dark suffusion, often edged on lower half 
by a dark fuscous streak and marked on costa with some small 
dark fuscous spots : cilia varying from whitish-ochreous to pale 
fuscous. Hind wings rather dark grey; oilia varying from grey 
to grey-whitish. 

9 . 29-36 mm. Forewings oblong, costa very abruptly arched 
towards base, posteriorly slightly sinuate, apex round-pointed, 
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prominent, termen concave below apex, rounded-prominent 
beneath; browniah-ochreous, brownish, reddish-fuscous, or rather 
dark anhy-fuHcous tinged with reddieh, darker specimens aome- 
times strigulated with dark fuscous; anterior edge of central 
fascia sometimes indicated towards costa by a dark fuscous 
oblique atriga; usually two or three dark fuscous elongate marks 
on costa posteriorly; sometimes indications of blotches of dark 
suffusion towards dorsum posteriorly, and on apical area, but 
these are quite indefinite : cilia varying from pale ochroous to 
grey, sometimes with dark grey subbasal shade. Hindwings 
fuscous or rather dark fuscous, usually more or less tinged with 
orange* fulvous, sometimes strongly; cilia greyish. 

S.I.: Rendova, Gizo — N.G.: Fakfak, Mailu, Budest I., St. 
Aignan I., Goodenougb I., Trobriaud I., Rossel i., Fergusson 1., 
Woodlark l.(Meek)— Q.: Oairns(Oodd); in April, July, Novem- 
ber, and December; twenty-six specimeus(12 c J, 14$). Both sexes 
are very variable in colour. 

144, H. pharavipili*, nap. 

16-17 min. Head, palpi, and thorax fuscous. Antennal 
ciliations £. Abdomen pale greyish-oehreous. Forewings oblong, 
rather broad, costs anteriorly strongly arched, posteriorly straight, 
with broad semioval fold reaching from base to apex obtuse, 
termen sinuate, vertical; Ic bent and approximated to 2 near 
origin, stalk of 7 and 8 rather short; pale whitish-fuscous, with 
scattered brownish-ocbreous strigulw mixed with fuscous and 
partially slightly tinged with reddish; a large basal patch of dark 
ashy-redd ish-f u sco u s suffusion, its edge straight, oblique, suffused, 
running from j of costa to $ of dorsum; in one specimen the 
dark strigulation obscurely indicates a triangular costal patch 
beyond middle : cilia whifcish-ochreous somewhat mixed with 
light brown-reddish, with suffused grey subbasnl shade. Hind- 
wings fuscous, basal half darker fuscous; cilia pale fuscous, tip 
mixed with whitish* 

Q.; Catrns(Dodd); in October and April, two specimens. 
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145. H. trparyotifi, n.sp. 

17-18 ram. Head and thorax brownish-ochreous, face and 
palpi brownish Antennal ciliations l. Abdomen grey, anal 
tuft pale ocbreous. Forewings oblong, costa anteriorly moder- 
ately arched, posteriorly straight, with broad semioval fold 
reaching to beyond apex obtuse, termen rounded, somewhat 
oblique; light brownish- ochreous, sprinkled with pale reddish- 
fuscous; costal fold suffused with reddish-fuscous irroration; a 
dorsal patch of dark fuscous or reddish -fuBCOtis suffusion before 
central fascia; central fascia entire, reddish-fuscous, rather 
narrow towards costa, with a few black specks beneath costa, 
rather broadly dilated towards dorsum; an apical patch of 
reddish- fuscous suffusion, its anterior edge subooncave, running 
from J of costa to about middle of termen : cilia pale ochreous. 
Hind wings dark grey, extreme apex tinged with fulvous; cilia 
grey-whitish, with grey subbassl shade. 

9 . 25-26 mm. Hardly differs from H . phanma J; face and 
palpi irrorated with fuscous; forewings with costa more abruptly 
arched anteriorly, without sinuation before middle; edge of basal 
patch somewhat curved. 

Q.: Oairns(Dodd) — N. Aust.: Port Darwin(Bleeser); in Octo- 
ber, April, and May, six specimens. 

146. If- phatutta, n.sp. 

20-22 mm. Head and thorax brownish-ochreous or brown- 
ish, face and palpi ferruginous-brown. Antennal ciliations 1. 
Abdomen brownish-ouhreous. Forewings sgboblong, costa ante- 
riorly moderately arched, posteriorly straight, with broad semi- 
oval fold reaching f, apex obtuse, termen slightly sinuate 
beneath apex, hardly oblique, rounded beneath; pale yellow- 
oeUreouH or biwnish-ochreous, with scattered grey strigulwj 
costal fold brownish-ochreouH, with several grey costal strigulse; 
rest of basal patch brownish -oohreous or dark brown, outer edge 
angularly produced on dorsum; central fascia represented by a 
rather small rounded-triangular fuscous spot edged with dark 
fuscous on costa before middle, and a quadrate fuscous blotch 
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odged laterally with brown on dorsum before tnrnu*, anterior 
edge extended as a brown strsak to above and before middle of 
disc; a somewhat curved brown streak from before jj of costa to 
termen above toruus, apical area beyond this more or less suffused 
with fuscous, with three brown marks on costa posteriorly : cilia 
pale ochreous. Hindwings light orange-ochreous suffused with 
pale fuscous except towards costal area; cilia pale ochreous 
tinged with fuscous. 

9. 27-30 mm. Head, palpi, and thorax brownish ochreous. 
Abdomen light ochmms-o range. Forewings elongate-oblong, 
costa anteriorly strongly arched, slightly sinuate before middle 
and again on posterior half, apex rounded-prominent, termen 
concave beneath apex, little oblique, rounded lieneabh; brownish- 
ochreous, finely strigulated with fuscous; markings more or less 
partially infuscated, sometimes very slightly, edged with fine 
brown strife; basal patch with outer edge oblique, obtusely 
augulated above middle or almost straight; central fascia broad, 
oblique, rather narrowed towards costa; apical patch as in £ but 
less marked : cilia pale brownisk-ochreous. Hind wings light 
oehreous-orange, towards termen sometimes tinged with fulvous; 
cilia coucolorous. 

S I.: Isabel I., Rendova, Choiseul, Treasury I (Meek)— N.G.: 
St. Aigmtn I. (Meek), Kei Is.; sixteen specimens. 

25.CAC<ECfA Hb. 

Cacwcia Hb., Verx. 388(1826)... ... ... type xylotteana. 

Oryptoptila Meyr., Proc. Linn. Soc. N. 8. Wales, 

1881,481 ... ... ... ... .. type auatralan*. 

An ten nee in $ ciliated. Palpi rather short, ascending, with 
appressed scales, terminal joint short. Thorax without crest. 
Fore wings with 3 from angle, 7 and 8 separate, 7 to termen. 
Hindwings with 3 and 4 connate, 5 approximated to 4 at base, 6 
and 7 approximated towards base. 

This genus, being now separated from Torlrix by the difference 
in palpi instead of the costal fold, is much reduced in extent, so 
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far as Australian species are concerned; it contains, however, a 
a considerable number of species in the Northern hemisphere. 
The name Archip * Hb., lately revived for this genus by Lord 
Wakingham, being published wholly without characters, cannot 
be adopted, and lieing moreover obsolete for a century, is doubly 
barred 

147. C. thysanoma , n.sp. 

$.18-20 min. Head, palpi, and thorax fuscous. Antennal 
ciliations Abdomen grey. Fore wings suboblong, posteriorly 
hardly dilated, costa anteriorly gently arched, posteriorly nearly 
straight, with broad semioval fold not reaching apex obtuse, 
termen sinuate, little oblique; rather dark bronzy-fuscous; aerie* 
of dark fuscous strigulie accompanied by some whitish-ochreous 
scales indicating edges of basal patch and broad rather oblique 
central fascia, and others towards apex and before termen; costal 
fold filled with curved expansible whitish hairs : cilia brownish 
suffusedly barred with dark grey, on tornus and at tips suffused 
with whitish-ochreous. Hind wings fuscous suffusedly strigulated 
with darker, towards costa especially posteriorly obscurely 
whitish-suffused between the dark striguiie; cilia whitish-grey* 
with dark grey subbasal shade. 

Q.:Briabanc(Turner); three specimens. 

148. C. nrtina , n.sp. 

$.19 turn. Head light greyish-ochreous. Palpi pale grey ish- 
ochreous sprinkled with fuscous, above with white expansible 
hairs. Antenna? light greyish-ochreous, ciliations Thorax 
light greyish'oehreous mixed with red-brown. Abdomen whitish- 
oohreous sprinkled with fuscous. Forewings oblong, costa ante- 
riorly moderately arched, posteriorly nearly straight, costal fold 
rather broad, reaching J, apex obtuse, termen faintly sinuate, 
hardly oblique; fuscous or brownish, more or less tinged with 
reddish, towards costa mixed with pale greyisb-oohreous, with 
scattered dark red-brown strigulne mixed with dark fuscous; 
markings deep red-brown mixed with blackish; basal patch 
rather small, formed of irregular striguto, outer edge angulated 
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in middle.; central fascia indicated on upper half by interrupted 
margins, and in disc by an oblique patch of suffusion, beneath 
this obsolete; costal patch moderate, nemioval, well-defined, on 
costa marked with pale greyish-ochreous; a small costal spot 
beyond this; cilia fuscous mixed with red*brown. Hindwings 
grey, faintly darker-strigulated; cilia light grey, with darker 
subbasal shade. 

Q.: Mount Tambourine(Turner); in November, two specimens. 

149. C. polygraphana Walk. 

(Tortrix polygraphana Walk., Oat. xxviii,, 330; Cacoscia poly- 
graphana Meyv., Proc. Linn. Soc. N. 8 . Wales, 1881, 496.) 

Palpi in with expansible whitish hairs above; antennae in $ 
whitish above, with a short black streak on stalk near base. 
This latter character is peculiar to the species, and will distin- 
guish it from all similar insects. The species is nearly allied to 
the two preceding, and the resemblance to some species of Tortrix 
(T, ftrrm, 1\ pyrosemana, and T. laganodaa) is superficial only; 
the structural characters of palpi and broad costal fold afford 
clear distinctions. 

Q. : Stanthorpe (Turner) — N. 8 . W. : Glen Imies (3500 feet), 
Blttckheath (3500 feet), Bathurst (2500 feet). Mount Kosciusko 
(5000 feet) — Vic. : Mount 8 t. Bernard{5000 feet), Beaconsfield, 
Gisborne (Lyoll), Melbourne — Tasm.: Launceston, Campbell town, 
Deloraine, George’s Bay, Hobart — 8 . Atjst.: Mount Lofty, Bala- 
klava, Mount Gambier(Guest); from November to March. 

1 50. C. auitralana Lew. 

( Tortrix auttralana Lew., Ins. N. 8 . Wales II, pi. IT; Teras 
immeraana Walk., Cat.xxviii., 302; CryptoptUa immeraana Meyr., 
Proc, Linn. Boo. N. 8 . Wales, 1881, 481, 635; Qacmcia auttralana 
ib. 486.) 

Varies considerably; there is a oommon variety of $ with pale 
thorax and basal patch of forewings, which gives it a distinct 
appearance; also there is a form of 9 in which the markings are 
quite as in normal the other and diverse form arises from this 
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by the development of pale variegation; all intermediates occur. 
The costal tuft of hind wings in 9, though peculiar amongst Aus- 
tralian species, and unusually well-developed, occurs in a less con- 
spicuous form in many other species of the genus. 

Q. : Killarriey(Turner), Rosewood — N.S.W. : Newcastle, Syd- 
ney — Vio.: Mount Macedon (3000 feet), Gisborne (Ly ell), Mel- 
bourne, Trafalgar; from September to February, l^arva on ivy 
(H<tdera) % honey«uckle(Z*onte<rra), Embothrium , etc. Mr. Lyell 
found the larv» gregarious, “hundreds together/’ in a great w*b 
on leaves of u mountain ash” on Mount Macedon, perhaps only 
due to unusual abundance, as I found them feeding separately. 

26 . Ohbbsmaroha, n.g. 

Head with appressed scales, face smooth. Antenna) in 
moderately ciliated. Palpi rather short, porreoted, second joint 
shortly rough-scaled, terminal short. Thorax without crest. 
Forewings with 3 from considerably before angle, 7 and 8 in $ 
stalked, in 9 separate, 7 to termer). Hind wings with 3 in $ 
remote from angle, parallel to 4, in 9 approximated to 4, 5 rather 
approximated to 4, 6 and 7 short-stalked. 

Type <7, vibyllina. This and the next two genera belong to a 
•curious group differing from the normal type of the family by 
their smooth heads and bright colouring, but otherwise entirely 
conformable; they appear to be a development of Tortrix, 

151. (7. delphica, n.sp. 

<J. 21 nun. Head and palpi orange. Thorax pale whitish- 
yellow. Abdomen pale oohreous, two apical segments blackish. 
Forewings elongate, suboblong, costa without fold, towards base 
Strongly, posteriorly slightly arched, apex obtuse, terman rounded, 
slightly oblique; silvery-white; costal edge black, from near base 
to apex with a series of attached irregular black marks at first 
very small but gradually increasing to near apex, where they 
reach £ across wing; a transverse black spot in disc near ter men; 
a narrow black streak along termen, tending to be interrupted 
into two or three separate marks on lower ball; apical area 
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faintly yellowish-tinged : cilia white, on termen with a blackish 
basal line interrupted on lower portion, not reaching tornus^ 
Hindwings yellowish-white; a moderate suffused dark grey streak 
along upper half of termen; cilia white, with a dark grey basal 
line opposite dark patch. Undersurface of all wings white, with* 
black markings much as above. 

N.G.: Biagi, Mam bare R., (5000 feet; Meek); one specimen. 

162. C, nikyllina , n.sp. 

$ 21 mm., 9 18 aim. Head and palpi orange. Thorax light 
yellowish, in $ white posteriorly. Abdomen ochreous-yellow, 
basal and two apical segments blackish (in 9 broken). Fore- 
wings elongate, subobiong, costa without fold, towards base 
strongly, posteriorly slightly arched, apex obtuse, termen rounded, 
slightly oblique; ail very- white; costal edge black, very finely 
towards base, in posteriorly gradually much thickened and 
irregular-edged, in 9 slender; some pale yellowish suffusion 
towards apex, and in 9 on veins near termen; in £ a slender 
irregular black streak along termen preceded above middle by an 
irregular transverse black mark, in 9 with a terminal series of 
black marks on veins connected on termen : cilia white, iu 
with a blackish terminal, line except towards tornus. Hindwings 
dark grey, darker towards apex; cilia white, with grey basal 
line. Undersurface of all wings dark grey, in $ hindwings 
mixed with whitish. 

N.CK : Owgarra(Meek); two specimens. Very like the pre- 
ceding, but immediately known by the different hindwings and 
undersurface. 

27. Zaoorisca, n.g. 

Head smooth-scaled. Palpi long, porrected, second joint 
thickened with dense appressed scales, terminal rather long,, 
cylindrical, obtuse. Thorax without crest Forewings with 8, 
from angle, 7 separate, to termen. Hindwings with 3 and 4 
connate, 9 closely approximated to 4 at base, 6 and 7 stalked- 
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153 . Z. holantka , n.sp 

9 . 28 mm. Head, palpi, and thorax deep iridescent blue. 
Abdomen blue-blackish, apex ochreous-white suffused bones th 
"with ochreous-yellow. Forewings elongate, rathor narrow, costa 
moderately arched, apex obtuse, termen stightly rounded, almost 
vertical; deep iridescent blue; a rather narrow deep coppery-red 
terminal fancia : cilia purplish-coppery, above apex and below 
tornUs deep blue. Hind wings blsckish suffused with deep blue; 
•cilia bright purple-blue with coppery reflections, with deep blue 
basal line. 

N G.: Owgarra(IVfeek); one specimen. 

28 Attrria Walk, 

AUeria Walk,, Cat xx viii., 421(1863) ... type strigicinctana. 

CfrcuM Walk., Cat. xxviii., 422(1863) ... type stipalana. 

Head smooth-scaled. Antennae in $ simple. Palpi rather 
long, porrect»-d, second joint with smooth appressed scales, 
terminal moderately long, cylindrical. Thorax without crest. 
Forewings with 3 from anyle, 7 separate, to term^n. Hind- 
w trigs with 3, 4, 5 approximated at hHse, 6 and 7 approximated 
towards base, 

A genus of moderate extent, characteristic of S. Asia, the 
Malayan region, and S. America. 

154. A, thi(MotU$ , n.sp. 

$.36 mm. Head, palpi, thorax, and sbdomen deep blue, 
upper and lower margins of face whitish, anal tuft shining 
whittsh-ochreous. Forewing* sub >blong, rather dilated poste- 
riorly, costa anteriorly moderately, posteriorly slightly arched, 
with moderately broad costal fold from base to near £, thence 
abruptly narrowed and contiuurd to §, «pex obtuse, fcermen 
baidly sinuate, almost vertical; orange markings bright deep ' 
purple-blue; a short streak on base of costa; ofcntral fascia rather 
broad, obi Jjue, extended on costa nloug nar ow portion of fold, 
tiarrowed on dorsum, posterior edge angutaied towards dorsum; 
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t*rn.en : cilia dark gtey * P blaokiBh . purp | e; a deep orange 
orange tornal _ patch. H g containing a blackish-purple 

terminal fascia, broad on cos ft b blackish irrora- 

a .P k ' ftl ^Iv^rvowcddownlsrds and hardly reaching torn«s> 

ttou, gradually nar.ow«aao^^ ^ ^ appx dark Rrey . 

cilia orange-och.eo , abdomen deep indes- 

0. 36-40 mm. Hoad, palpi, thorax, • oranee- base 

* . Korewinss formed as in <J. without fold, orange, oa 

cent blue. produced B ] 0 ng costa; a large 

very narrowly deep blue, shor ly p rnnning from about 

triangular deep purple a P lca P ' 1# . Wuo round patch. 

‘.rK a» *.,»«*>. an*, 

«ix HpecinaenH. . 

29. Tobtrix Lmn. 

• t- Sv«t Nat x i.» 496(1758) ... type viridana. 

cat. Brit. Ins. 169(1829) ... type foreran*, 
lozouema 8 ciliated Palpi moderate or long, 

A"*““ a J ■ rJ . h «.!« .b... 

greeted, second joi Thorax without crest. Forewings 

•-*-* „ „ »™„. Hi.d.i.g.-ta » 

* - t s 

r,r *>» ~*** 1 f °* d * *■ b, “ ** *•» 

given above. 16B j . ««*«<<», n.sp. 

_ ,, i Qmm Head pale ochreous, between nntew» 
& 2 ' p j p i whitish-ochreous sprinkled with 

„tod .itf, tew *., 

a— ~ *~uw 
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suboblong, in $ somewhat more elongate, costa anteriorly moder- 
ately arched, posteriorly nearly straight, costal fold in $ moder- 
ately broad, reaching to near middle, apex obtuse, tertnen nearly 
straight, rather oblique; whitish-och reous more or less tinged 
with pale brownish, especially posteriorly; a very few small 
scattered dark fuscous striguise on costa; central fascia very 
oblique, fuscous, rather narrow, somewhat marked with dark 
fuscous on costa, slightly dilated towards dorsum, anterior edge 
slightly concave below middle; an irregular rounded-triangular 
fuscous spot suffuswdly irrorated with blackish close before middle 
of termen: cilia whitish -oohreous, at apex and tomus with 
fuscous bars mixed with black. Hind wings grey; cilia oohreous- 
whitish more or less tinged with grey, with grey sub basal shade. 

Q.: Cairns(Dodd); from September to November, three speci- 
mens, Recognisable by the characteristic blotch before termen; 
the oostal fold of $ it) more strongly developed than in any other 
Australian species of the genus. 

156. 2\ calculata , n.gp. 

<J. 17 mm. Head, palpi, thorax, and abdomen whitish-och- 
reous; palpi long. Antennal ciliations 1. Forewings rather 
elongate-triangular, costa anteriorly moderately, posteriorly 
gently arched, costal fold narrow, reaching slightly dilated 
with scales towards middle, apex obtuse, termen distinctly 
sinuate, somewhat oblique; whitish-ochreous, with some small 
scattered grey strigul#, more numerous towards termen; base of 
costa slenderly blackish; six blackish dots in disc, viz., two* 
indicating margin of basal patch, one in disc before middle, one 
towards dorsum beyond middle, one towards costa at and one 
in disc at f: cilia whitish *ochreou«, Hmdwings ochreous- 
whitiah, faintly tinged with grey; cilia whitish, with faint grey 
subbasai streak. 

Tam*: Deloraine; in November, one specimen. Distinct from 
all Australian species, and nearly allied by the long palpi and 
Other characters to the New Zealand T. conditana Walk .(T. 
mtrolopana Meyr. ), with which f formerly identified if, but now 
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think it should be kept separate; 7\ condiuma is much larger, 
22-25 mm., very variable, in some forms very dissimilar, darker- 
•coloured and fasoiated; pale specimens in which the normal 
markings are obsolete certainly approximate, but the hindwings 
are always more or less spotted with grey. 

157. T. xylod n.sp. 

17-23 mm. Head and thorax whitish-ochreous, sometimes 
‘brownish -tinged, usually more or less wholly tinged or suffused 
with fuscous, thorax with a more or less marked dark fuscous 
transverse bar before middle. Palpi whitisb-ochreous irrorated 
with fuscous or dark fuscous. Antenna) dilations 1 4. Abdomen 
pale greyish -ochreouH mixed with grey. Forewiugs suboblong, 
-costa anteriorly moderately arched, posteriorly straight, costa) fold 
narrow, reaching to near middle, somewhat dilated with dimin- 
ishing scales on posterior §, apex obtuse, tormen almost straight, 
little oblique, rounded beneath; whitish-ochreous to brownish- 
ochreous, sometimes more or less irrorated with fuscous, on 
margins and towards termen stimulated with dark fuscous or 
blackish; basal patch brownish, with a few blackish strigulea, 
outer edge above middle with an irregular acute angular projec- 
tion more or less edged with black strigulce; central fascia 
brownish or fuscous, oblique, upper half rather narrow, well- 
-defined and more or less marked with bUck, with an acute 
angular projection on posterior edge above middle, lower half 
more or less suffused and indistinct, posteriorly confluent with 
an irregular patch extending over tornus and lower f of termen; 
•costal patch brownish or fuscous, very elongate and narrow, 
extending along costa from middle to near apex, sometimes 
suffused with upper part of centra) fascia into a large triangular 
blotch, which in one specimen is dark fuscous : cilia whitish-" 
ochreous, sometimes partially brnwnish-tinged, with an inter- 
rupted dark grey subbasal line. Hindwings light grey, spotted 
with darker, whitish along costa and sometimes somewhat 
suffused with whitish towards dorsum; cilia whitish, with some- 
what interrupted dark grey subbasal line. 
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9 . 23-26 nun. Forawings more elongate than in <£, fuscous or 
brownish; markings darker, formed as in but suffused and 
indistinct, sometimes almost wholly obsolete. Hindwing* as in 
<J, sometimes more whitish-tinged. 

N. 8 .W.: Mount Victoria (3000 feet) — Via: Beaoonsfield, Gin- 
home, Macedon, Lorne(Lyell) — Tasm.: Launceaton(Lea), Hobart 
(Turner) — W, Aust.: Albany; from August to February, four- 
teen specimens. Larva cylindrical, rather attenuated at extremi- 
ties, with a few whitish hairs; bright yellowish-green; dorsal line 
dark green; head green ish-oohreous : feeds between joined leaves 
of Pultencva up., in September and October. 

158. 7\ ashtoorthana Newm. 

( Tortrix at/itvorthana Newm., Trans. Knt. 80 c. Lond.(n.s.) iii., 
286; Tera* retponmua Walk., Oat. xxviii., 297; Pandemia tiecun- 
dana ib. 310; C acacia responaanti Meyr., Proc. Linn. 80 c. N. S. 
Wales, 1881, 500.) 

Q. : Toowoomba (Turner) — N.S. VV. : Glen Innes (3500 feet), 
Sydney — Vic: Gisborne, Macedon, Melbourne(Lyell)— Tasm. : 
Launceston, Deloraine, Hobart ; from September to April. 
Larva amongst spun shoots of Acacia decurrena. I am now 
satisfied that the description of 1\ ashworthana can only be 
referred to this species; T do not know where the type-specimen 
is. 

159. T, poatvittana Walk. 

(Teras poatvittana Walk., Cat, xxviii., 297; T. retractana ib. 
288; *T. acitulana ib. 298; T \ baaialbana ib. 299; T. eacretana ib. 
300; Pandemia conaociana ib. 311; Dichelia raveraana ib. 321; 
D, fmdana ib. 321; D . vicariana Walk., Char. Hot. 82; Cctccecia 
poatvittana Meyr., Proc. Linn. 800 , N. 8 . Wales, 1881, 602.) 

Q.: Bundaberg, Brisbane, Stradbroke Island, Mount Tambou- 
rine(Turner)— N.S. W, : Glen lanes (3500 feet), Newcastle, Syd- 
ney, Orange, Jtiarna, Mount Kosciusko (4500 feei)—Vio.: Mel- 
bourne, Casterton— Tabm. : Launceston, Deloraine, Hobart— 8 . 
Aust.: Mount Gambier, Mount Lofty, Port Lincoln — W. Aust,: 
Albany; from August to April. Also occurs in New Zealand 
17 
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and Hawaiian Islands, but doubtless artificially introduced from 
Australia. Larva amongst spun leaves, flowers, and seeds of 
Correa , Ptreoonia , Grevillea , Boronia , etc., and has been bred 
from an apple. 

160. T \ tUipfdari a, n.ap. 

$.17 mm. Head, palpi, and thorax pale ochreous, palpi 
whitish l>eneath. Antennal oiliationH 1. Abdomen whitish- 
grey. Forewings suboblong, costa anteriorly moderately arched, 
posteriorly nearly straight, costal fold narrow, reaching f, 
triangularly dilated with scales towards its middle, apex obtuse, 
termen rounded, rather oblique; whitiah-ochreous; markings 
rather light yellow-ochreous; costal fold marked with several 
blackish strigul® ; basal patch faintly indicated, outer edge 
angulated above middle; central fascia oblique, towards costa 
moderate, posterior edge forming a strong angular dilation in 
middle, beneath this hardly defined posteriorly except on dorsum 
where it is broad, with traces of a faint streak rising from it 
parallel to termen; costal patch dattened-triangular, beginning 
at $ but undefined posteriorly : cilia whitish-ochreous. Hind- 
wings light grey; cilia whitish. 

Vic.: Murtoa(Lyeil); in February, one specimen. Type in 
Coll. Lyell. 

161. T. pyrrhula , n.sp. 

$.17 mm., g. 18 mm. Head whitish-oohreous, face with a 
ferruginous transverse bar. Palpi whitish-ochreous irrorated 
with ferruginous. Antennal ciliations in$ 1. Thorax whitish- 
oohreous irrorated or suffused with ferruginous-oohreous. Abdo- 
men oohreous- whitish. Forewings suboblong, in $ rather dilated 
posteriorly, costa anteriorly moderately arched, posteriorly 
straight, in $ with very slight fold from base to $, somewhat 
enlarged with scales towards its middle, apex obtuse, termen in 
$ slightly rounded, in g almost straight, little oblique, rounded 
beneath; whitish-oohreous tinged with yellowish, in $ sprinkled 
and on margins strigulated with ferruginous-ochreous, in $ 
suffused with ferruginous-ochreous and strigulated throughout 
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-with ferruginous, atrigulaa posteriorly irrorated with dark grey; 
markings in $ ferruginousochreous, in $ ferruginous sprinkled 
with dark grey; central fascia oblique, rather narrow and well- 
defined on upper third, rest broad, irregular, undefined; costal 
patch flattened-triangnlar, containing several costal dots of dark 
grey irroration : cilia in $ whibish-oohreous faintly barred with 
ferruginous-ochreoua, in 9 ferr ngi nous-oo hreous with base spotted 
with dark grey irroration. Hindwings ochreous- whitish indis- 
tinctly spotted with pale grey; cilia whitish. 

H. Aust.: Port Lincoln; in November, two specimens. 

162. T. liad&lj)ha } n.sp. 

(J, 18-20 nun. Head, palpi, and thorax brownish-ochreous. 
Antennal ciliatioos 1. Abdomen ochreous- whitish. Forewiugs 
suboblong, costa anteriorly m xlemtely arched, posteriorly straight, 
costal fold very narrow, reaching somewhat expanded with 
scales towards its middle, apex obtuse, termed nearly straight, 
hardly oblique, rounded beneath ; wliitish-ochreous strewn 
throughout with yellow-ochreous orferruginous-ochreous striguhe; 
costal fold ferruginous-ochreous; central fascia very oblique, 
reddish-fuscous mixed towards middle with ferruginous-cob reous, 
rather narrow, posterior edge slightly prominent above middle 
ami abruptly dilated into a suffused blotch on dorsal third; 
costal [>atch flattened triangular, raddish-fusoous : cilia whitish- 
ochreoua. Hind wings ochreous- whitish, sometimes greyish-tinged 
on lower half, thinly spotted with light grey; cilia oohreous- 
whitish. 

$* 20 mm. Head, palpi, and thorax brownish-yellowish. 
Fora wings as in but rather more elongate; rather deep yellow- 
ochreoua, strigulated throughout with f er r u gi nous- och reous with- 
out markings : cilia ochreous-whitish. Hindwinga as in £, 

W. AU8T.: Albany; in October, three specimens. 

163. T carports, u.sp* 

2i-22mm. Head, palpi, and thorax whitiah-ocbreous more 
or less tinged with ferruginoua-brow nish . Antennal dilations l. 
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Abdomen light grey, anal tuft ochreous- whitish. Forewings sub- 
oblong, costa anteriorly moderately arched, posteriorly straight, 
costal fold very narrow, reaching middle, its posterior $ some- 
what expanded with gradually diminishing scales, apex obtuse, 
termen almost straight, slightly oblique; whitish-ochreous, more 
or less faintly and sufluaedly strigulated with yellow-ochreous; 
basal half of costal fold suffused with reddish-fuscous; central 
fascia very oblique, reddish-fuscous more or less marked with 
purplish-fuscous and ferruginous, rather narrow, posterior edge 
suffused and indefinite on lower half; costal patch light reddish- 
fuscous, suffused, narrow, extending from £ to apex; a few 
reddish- fuscous strigulte towards termen : cilia ochreous-whitish, 
with more or less indicated pale fuscouvs-reddish subbasal line, 
Hindwings light grey, indistinctly strigulated with darker; cilia 
whitish, with grey subbasal line, 

Q. 24 intn. Head, palpi, and thorax reddish-brown. Fore- 
wings more elongate than in fulvous-ochreous, suffusedly 
strigulated with fuscous-reddish; edge of basal patch and of 
central fascia indicated on dorsum by dark reddish-fuscous 
Atrigulce ; cilia oojireous- whitish, basal half light reddi&h-ochreous. 
Hindwings whitish-grey, hecomiug oohreous-whitish towards 
apex, faintly strigulated with grey; cilia whitish, with light grey 
subbasal line. 

N.S.W.: Mouut Kosciusko, 5000 feet — Vic.: Mount 8t. Ber- 
nard, 5000 feet(Lyell); in January and February, four specimens. 

164. 7\ tanyptcra, n.sp, 

<J. 24*25 mm. Head, palpi, and thorax ferruginous. Antennal 
dilations 1£, Abdomen whitish-ochreous. Forewings suboblong, 
costa anteriorly moderately arched, posteriorly straight, costal 
fold narrow, reaching f, somewhat dilated with diminishing 
scales on posterior apex obtuse, termen straight, little oblique, 
rounded beneath; deep ochreous tinged with reddish, more or 
less strigulated suffusedly with bright ferruginous, especially 
anteriorly; a few very slight blackish strigulse on costal fold; 
central fascia little marked, ferruginous, sometimes mixed with 
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grey, narrow, oblique, almc^t obsolete in disc, rather broadly 
dilated posteriorly towards dorsum; sometimes a few scattered 
blackish scales towards termeti : cilia whitish-oehreous tinged 
with yellow, basal half reddish-oohreous with two or three dark 
grey dots beneath apex, and a blackish-grey subbasal shade on 
tornus. Hind wings whitish, partially slightly tinged with grey, 
strigulated with pale grey, towards apex slightly tinged with 
yellowish: cilia whitish faintly tinged with yellowish, with a 
pale grey subhasal shade. 

£. 28*30 mm. Forewings more elongate than in <J, similarly 
coloured, without markings, except some more or less indicated 
minute scattered fuscous-reddish singula* ; cilia deep ochreous 
more or less tinged with reddish, towards tips yellow whitish, 
with a blackish-grey suhbasal shade towards tornus and on upper 
part of termen, between these partially indicated by dots. Hind- 
wings as in but more or less tinged with fulvous-oclireous 
towards apex. 

Vic.: Melbourne( Kershaw), Gisborne(Lyeil); in March and 
April, “beaten from Acacia melanoocylon*\hyi»U)) five specimens. 

105. T. dotatana Walk. 

{Term dotatana Walk., Cat. xxviii., 298.) 

5.31mm. Forewings brownish -ochreous, markings nearly 
obsolete, dorsum marked with dark fuscous. Hind wings grey- 
whitish spotted with grey. 

Task.: one specimen in British Museum. 1 cannot identify 
this with any species known to me, unless it is the other sex of 
.the following. 

166. T ophiodemia Low. 

(Cacfzcia. aphiodesma Low,, Trans. Roy. Boc. 8. Aust. 1902, 251.) 

29 mm. Palpi long, with appressed scales. Antennal 
filiations 2, Fore wings with costal fold very slight, not reaching 

somewhat dilated with diminishing scales on its posterior }; 
pale hrownish-ochreous; an oblique dark fuscous mark in disc 
before central fascia narrow, oblique, dark fuscous, sinuate 
outwards in middle, on lower half becoming ochreous-brownish, 
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less defined posteriorly, but suffused with dark fuscous anteriorly 
except towards dorsum; costal patch small, acute- triangular, 
brownish-oohreous, with angles suffused with dark fuscous; some 
minute dark fuscous strigulep towards termen : cilia pale brownish- 
ochreous. Hind wings ochreous- whitish, lower half slightly 
greyish-tinged except posteriorly, with a few pale grey spots in 
disc; cilia ochreous- whitish. 

Ta 8M.: Sheffield, in November; redescribed from type in Coll. 
Lyell. Ah suggested above, it is quite likely that this may be 
the (J of T. dotcUana , in view of the correspondence in size and 
Tasmanian origin, but it seems better to await further evidence 
before uniting them. Veins 6 and 7 of hind wings appear to be 
very closely appressed towards base, but not truly stalked as 
stated by Lower. 

167. 7\ cetrala> n.sp. 

<£. 19 mm. Head, palpi, and thorax ferruginous-ochreous. 
Antennal ciliations 1 Abdomen ochreous- whitish. Fore wings 
suboblong, costa anteriorly moderately, posteriorly slightly 
arched, costal fold very narrow, reaching f, slightly expanded 
with scales on posterior half, apex obtuse, termen slightly 
rounded, somewhat oblique; ochreous-yellow, margins suffused 
with ferruginous-ochreous; angulated edge of banal patch faintly 
indicated with ferruginous-ochreous; markings reddish-fuscous 
suffused with rather dark fuscous; costal fascia broad, very 
oblique, narrowed towards costa, costal patch moderate, cloudy, 
these two suffused together with reddish-fuscous so a8 to form a 
very large subtriangular patch, leaving a suffused terminal fascia 
of groundcolour : cilia ochreous-yellow, paler towards tips. 
Hind wings grey-whitish; cilia ochreous-whitish. 

Tasm.: Deloraine; in November, one specimen. 

168. T. cenopa, n.sp. 

(£.19 mm. Head, palpi, and thorax brown ish-och reoutt, sol- 
fusediy mixed with fuscous-reddish and ferruginous. Antennal 
ciliations 2. Abdomen pale greyieh-ochreous. Forewings sub- 
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oblong, costa anteriorly moderately arched, posteriorly almost 
straight, costal fold narrow, reaching f, somewhat dilated with 
diminishing scales on posterior $, apex obtuse, terraen rather 
obliquely rounded; fuscous-reddish, somewhat mixed with ferru- 
ginous, especially on anterior half; extreme edge of costal cilia 
whitish-ochreous on posterior $; markings deeper, undefined, 
suffused ly mixed with rather dark grey; central fascia oblique, 
rather narrow on upper half, posterior edge expanded so as to 
form a aubquadrate blotch on lower half; costal patch narrow, 
semioval, very indistinct: cilia light yellowish-ochreouB, basal 
third brown-reddish. Hind wings ochreous-grey-whitisb, lower 
half slightly greyer; cilia ochreous-whitiah. 

Vic.: Gisborne(Lyell); in March, one specimen. Type in Coll. 
LyelL Near T ' ce/roto, but oertainly distinct by the longer 
antennal ciliations. 


169, T. ocyptera , n.sp. 

$. 22 m«p. Head, palpi, and thorax reddish-ochreous tinged 
with grey. Abdomen light grey . Fore wings suboblong, costa 
moderately arched, apex pointed, termeu sinuate, oblique; 
reddish-ochreous, with small scattered blackish-grey dots and 
strigutse ; extreme costal edge whitish-ochreous ; a slender 
blackish-grey streak along dorsum from £ to near middle; central 
fascia indicated by a small faint grey spot on costa at £, and a 
subtriangular dorsal blotch of grey irroration before tornus, with 
posterior angle marked by a triangular black dot: cilia pale 
whitish-ochreous, round apex and upper part of termen tinged 
with reddish, and at apex with grey. Hind wings pale greyish 
strigulated with grey, towards costa and apex suffused with 
whitish; cilia oohreous-white, towards tornus with a grey basal 
shade. 

Vic.: Mocedon(Lyell); in March, one specimen. Type in Coll. 
LyelL The form of fore wings is distinctive. 

170. T, arcana, n.sp. 

21-23 mm. Head, palpi, and thorax varying from pale 
ochreous to fuscous, palpi long. Antennal ciliations f . Abdo- 
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men pale greyish-ochreous or grey. Fore wing* moderately elon- 
gate, posteriorly dilated, oosfca anteriorly moderately, posteriorly 
gently arohed, costal fold very slight and rudimentary, hardly 
traceable except where somewhat enlarged with scales for a short 
distance before f , apex rectangular, termen faintly sinuate, some- 
what oblique; varying from pale ochreous to fuscous; extremities 
of central fascia indicated by small obscure suffused darker spots; 
sometimes a few scattered blackish specks, especially towards 
termen : cilia concolorous. Hindwings ochreous-whitish, faintly 
greyish-tinged in disc and towards base, thinly spotted with light 
grey except towards apex; cilia ochreous-whitish. 

2 23-24 mm. Forewings more elongate-oblong, not dilated; 
varying from pale greyish-ochreous to ochreous-fuscous; central 
fascia sometimes faintly darker, very narrow towards costa, 
moderately broad and irregular on loWer with an irregular 
projection from near dorsum directed towards apex, sometimes 
quite obsolete. Hindwings as in 

Tasm.: Deloraine; in November and December; seven speci- 
mens. 

171. T. lycode *, n.sp. 

23 mm. Head and thorax ochreous mixed with ochreous- 
whitish, patagia mixed with dark ferruginous-fuscous. Palpi 
ochreous sprinkled with dark ferruginous-fuscous. Antennal 
ciUations 1. Abdomen greyish mixed with ochreous-whitish. 
Forewings suboblong, costa anteriorly moderately arched, poste- 
riorly nearly straight, costal fold very narrow, reaching f , slightly 
dilated with scales on posterior $, apex obtuse, termen distinctly 
sinuate, somewhat oblique; ferruginous-brown suffusedly mixed 
with pale ochreous, anteriorly sprinkled with fuscous; scattered 
dark fuscous strigul* along costa; basal patch indicated by unde- 
fined darker suffusion; central fascia very oblique, darker, on 
upper half very narrow and mixed with dark fuscous and ferru- 
ginous, with an angular projection on posterior edge above middle, 
on lower half very indistinct, extended as a patch of cloudy suf~ 
fusion to tornus; costal patch ill-defined, flattened-triangular, 
extending from middle to near apex, mixed with dark futoou g 
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And ferruginous : cilia pale brownish-ochreous mixed with grey 
on basal half. Hindwings light grey, towards costa with a few 
darker grey spots and somewhat whitish-tinged partially between 
these; cilia grey-whitish, with greyish subbasal shade. 

Tasm. ; Mount Wellington, 3500 feet ; in December, one 
specimen. 

172. T. fabricata , n,sp. 

19 mm. Head and palpi brownish-ochreous. Antennal 
dilations 1. Thorax ferruginous-ochreous. Abdomen grey, anal 
tuft grey-whitish. Forewings subohlong, costa anteriorly moder- 
ately arched, posteriorly straight, costal fold narrow, reaching to 
middle, its posterior $ somewhat expanded with gradually dimin- 
ishing scales, apex obtuse, termen straight, somewhat oblique, 
rounded beneath; light brownish-ochreouw; markings yellowish- 
fuseous mixed with light brown-reddish, dark-edged, well-deftned; 
basal patch moderate, outer edge curved, oblique; central fascia 
oblique, moderate on upper half, twice as broad on lower half by 
sudden dilation of posterior margin; an apical patch edged by a 
sinuate line from before $ of costa to termen above tornus : cilia 
pale brownish-ochreous, round apex tinged with brown-reddish. 
Hindwingg in $ dark grey, cilia grey-whitish, with grey subbasal 
shade; in g grey, broadly whitish towards costa, towards apex 
ochreous-tinged, cilia whitish. 

Vic.: Lorne{Lyell); in February and March, two specimens. 

173. T. jugicolana Meyr. 

(Oacmcia jugicolana Meyr., Proc, Linn. Soc, N. 8. Wales, 1881, 

439.) 

N.&.W.: Murrurundi{ Raynor); in October. Larva on a species 
of Oamporiim resembling Senccio. 

174, T . Bobriana Walk. 

{Dichatia iobrtana Walk., Oat. xxviii., 322; Cacmcia nmemo* 
aynana Meyr., Proc. Linn* Soc. N.S. Wales, 1881, 504.) 

16-16 mm. Sexes quite similar. Hindwings grey-whitish 
-or whitish-grey, spotted with grey. 
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N.S.W. : Sydney, Bulli — Vic. : Gisborne, Macedon (Lyell), 
Warragul, Melbourne — T abm,: Hobart; from August to Decem- 
ber, and from March to J une. 

175. T. pnapkarana Meyr. 

( Caccecia pmpharana Meyr., Proo. Linn. Soc. N. S.Wales,188l, 
174.) 

Tabu.: Launceston, Hobart; in December and January. 

176. T. peloxytkana Meyr. 

(Tortrix peloxytkana Meyr., Proc. Linn. Soc. N. S. Wales, 
1881, 514.) 

N.S. W.: Murrurundi — Vic.: 0a8tlemaine( Drake); in "November. 

177. T . plaetica, n.sp. 

18 mm. Head whitish, lower part of face tinged with 
fuscous. Palpi fuscous. Antennal ciliationa 1. Thorax light 
fuscous. Abdomen light grey, sides and anal tuft whitish. 
Forewings suboblong, costa anteriorly moderately, posteriorly 
hardly arched, without fold, apex obtuse, termen almost straight, 
oblique; white; markings light fuscous mixed with ferruginous- 
brown and sprinkled with dark fuscous; a moderate basal patch, 
outer edge angulated in middle; space between this and central 
fascia sprinkled with pale ferruginous-brownish; central fascia 
broad, very oblique, somewhat narrowed towards costa, running 
to tornus, where it unites with a broad terminal fascia narrowed 
to a point at apex; costal patch flattened-triangular, extending 
from | to near apex : cilia light fuscous obsourely spotted with 
light ferruginous-brown, towards tips suffused with whitish. 
Hindwings whitish-grey; cilia whitish. 

Task. : Mount Wellington, 3000 feet; in February; one specimen. 

178. T. oerussata, n.sp. 

22-23 mm. Head whitish. Palpi light fuscous, more or 
less suffused with white above and beneath. Antennal dilations 

Thorax whitish, patagia suffused with brownish. Abdomen 
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grey, anal tuft whitish. For© wings suboblong, costa anteriorly 
moderately, posteriorly slightly arched, without fold, apex obtuse, 
termen faintly sinuate, somewhat oblique; ochreous-wbitisb; 
markings variably suffused with grey or yellowish-grey, some- 
times partially much marked with dark fuscous towards costa; 
basal patch well-marked on upper half, obsolete towards dorsum, 
outer edge obtusely angulated in middle; space between this and 
central fascia towards dorsum more or less strigulated with 
fuscous, grey, and pale yellowish; central fascia moderately 
broad, very oblique, well-marked, slightly narrower towards 
costa, posteriorly somewhat prominent above middle and usually 
coalescing at this point with costal patch; costal patch semioval, 
extending from middle of costa to near apex ; sometimes a 
terminal band connecting this and central fascia, variable in 
development, sometimes reduced to a few strigulie and a trans- 
verse dark fuscous mark indicating its anterior margin: cilia 
ochreous-whitiBh, basal third fuscous or pale yellowish suffuaedly 
spotted with fuscous. Hind wings whitish strigulated and spotted 
with grey, sometimes partially sprinkled with grey; cilia whitisl^ 
with interrupted fuscous subbanal line. 

Vic.: Mount St. Bernard (5000 feet), Maoedon(Lyell); in Feb- 
ruary and March, five specimens. 

179. T> HpodoUi , n.sp. 

$ 20 mm., 9 22-25 mm. Head, palpi, thorax, and abdomen 
pale whitish-oohreouH irrorated or suffused with grey. Antennal 
ciliations of j. Forewings suboblong, costa anteriorly 
strongly, posteriorly slightly arched, without fold, apex obtuse, 
termen in $ straight, nearly vertical, in 9 lightly sinuate, 
somewhat oblique, rounded beneath; pale whitish-grey-ochreous, 
more or less suffused ly irrorated with grey; basal patch indicated 
by increased irroration, sometimes slightly marked with oohreous, 
very indefinite, outer edge angulated in middle; centraL fascia 
moderate, Very oblique, becoming broader posteriorly on dorsal 
half, in £ light greyish suffused anteriorly and towards costa 
with oohreous, in 9 more or less indicated by grey suffusion, very 
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indefinite; costal patch in triangular, greyish, partially marked 
with ochreous suffusion, in J not traceable; some indefinite dark 
strigulatiou towards termen: cilia pale wlutish-ochreous. Hind* 
wings whitish, strigulated with grey, in $ slightly suffused 
with greyish: cilia whitish, with greyish subbasal line indicated 
towards tornua. 

Vic.: Macedon(Lyell); in March, three specimens. 

180. T. ncieropa, n.sp. 

21-22 mm. Head and thorax whitish-grey-ochreous, pulagia 
tinged with light brown ish-ochreous. Palpi whitish-ochreous 
sprinkled with grey. Antennal ciliations 1|. Abdomen grey* 
whitish. Forewings suhoblong, costa anteriorly moderately, 
posteriorly slightly arched, without fold, apex obtuse, termen 
very faintly ainuate, somewhat oblique; very pale ochreous- 
yellowish sprinkled with while, l>efore central fascia broadly 
suffused with whitish; central f«soia moderate, very oblique; 
ferruginous-ochreoua somewhat sprinkled with dark grey, anterior 
edge straight, well-defined, posterior suffused and indistinct, 
extended as a cloudy patch across tor huh; costal patch slightly 
indicated by faint ferruginoua-ochreous and greyish suffusion, 
and in one specimen whole posterior area beyond central fascia, 
suffusedly sprinkled with ferruginous-ochreous; a cloudy spot of 
grey irroration on middle of termen: cilia light grey, with darker 
subbasal shade. Hindwingsand cilia whitish. 

<j>. 26 mm. Head and palpi light grey. Thorax light brown- 
ish-ochreous. Forewings more elongate than in <£, brownish- 
ochreous slightly tinged with reddish; costal edge slenderly 
suffused with grey, extreme edge white; dorsum and termen 
rather broadly suffused with light grey; central fascia hardly 
darker except towards dorsum, where it is suffused with dark 
grey irroration: cilia grey. Hindwiogs whitish, faintly tinged 
with grey towards lower part of termen; cilia whitish. 

Via: Mount St. Bernard, 5000 feet(Lyell); in February, three 
specimens. 
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181. T.jirmata , n.sp. 

<J. 21 mm. Head and thorax whitish-ochreous, patagia 
ochreous-brownish. Palpi whitish-ochreous sprinkled with 
fuscous. Antennal ciliation* 1. Abdomen light grey. Fore- 
wings elongate, posteriorly dilated, costa anteriorly gently, 
posteriorly slightly arched, without fold, apex obtuse, termen 
slightly rounded, rather oblique; whitish-oehreouB, strigulafced 
with pale ochreous mixed with fuscous; basal patch small, 
ochreouH-brownish, dotted with dark fuscous on costa, outer 
edge marked with dark fuscous, angulated in middle; central 
fascia rather broad, very oblique, rather dark fuscous, slightly 
narrowed towards costa, above tornus sending out a streak of 
fuscous suffusion near and parallel to lower half of termen; costal 
patch moderate, semioval, rather dark fuscous, with one or two 
pale strigulm on costa in middle: cilia whitish-ochreous, on basal 
half with traces of slight brownish bars near apex. Hind wings 
pale grey, towards apex whitish-tinged and somewhat darker- 
strigulated; cilia white. 

Via: Birchip(Goudie); in September; one specimen. Type in 
Coll. Goudie. 

182. T . xtiffmalias, n.sp. 

17-20 mm. Head and thorax pale Cuhcouh, sometimes 
tinged with reddish. Palpi pale fuscous, more or less sprinkled 
with blackish. Antennal oiliations J. Abdomen pale greyish' 
ochreous sprinkled with grey. Forewings elongate- triangular, 
costa gently arched, costal fold very slight and rudimentary, 
reaching to about middle, Without dilation of scales, apex obtuse, 
termen faintly sinuate, hardly oblique; whitish-fuscous or light 
fuscous, more or less mixed with light brown- reddish, often with 
scattered small dark fuscous strigul®, especially on margins and 
posteriorly; central fascia oblique, on upper f narrow, brownish, 
edged with black and terminated beneath by a small blackish 
spot, usually interrupted beneath this, lower portion very in- 
definite, represented by a cloudy fuscous suffusion extending 
across tornus to lower half of termen and edged anteriorly by a 
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more or less indicated convex pale whitish-ochreous suffusion 
sometimes tinged with reddish : cilia whitish fuscous, becoming 
ochreous-whitish towards tips, often more or less suffused with 
pale ferruginous. Hindwings greyvwhitiah, spotted with Ugh t 
grey; cilia grey-whitish, with grey subbasal shade* 

Tab.: Deloraine — Vic.: Mount St. Bernard, 5000 feet(Lyell); in 
November, December, and February; nine specimens. 

183. 7\ psarodns, n.sp. 

23-26 mm. Head, palpi, and thorax whitish* fuscous more 
or less mixed with brownish and sometimes partially with ferru- 
ginous. Antennal ciliations in $ L Abdomen fuscous-whitish 
sprinkled with brown. Forewings suboblong, posteriorly dilated, 
costa towards base moderately, then hardly arched, in without 
fold, apex obtuse, termen sinuate, little oblique ; brownish, 
slightly tinged with ferruginous, sometimes irrorated with fuscous, 
sometimes strigulated throughout with dark fuscous, in one $ 
slightly and in J considerably whitish-mixed between striguhe; 
central fascia on upper half narrow, irregular, fuscous or only 
indicated by some blackish edging, on lower half wholly obsolete : 
cilia ochreous- whitish, with aubbaaal ferruginous line dotted with 
blackish, in Brisbane specimens suffused with ochraous-brownish. 
Hindwings grey-whitish or whitish-grey, strigulated with grey; 
cilia whitish or grey- whitish, with grey sub basal line. 

Q,: Brisbane (Turner)—-' Vic.; Gisborne (Lyell), Hale (Mies At* 
Wise); a winter species, from June to August; four specimen*. 

184. T . lag anodes , n.sp. 

9 , 21-22 mm. Head light greyi^h-ochreous partially suffused 
with grey. Palpi pale greyish-ochreous irrorated with grey. 
Thorax reddish-fuscous more or less mixed with grey. Abdomen 
whitish-ochreous mixed with dark grey. Forewings suboblong, 
somewhat dilated posteriorly, costa anteriorly moderately arched, 
posteriorly straight, apex obtuse, termen sinuate, somewhat 
oblique; reddish-fuscous, strigulated with dark grey, with trans- 
verse series of deep red-brown striguhe; markings formed by dark 
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grey suffusion; central fascia moderate, oblique, sometimes nar- 
rowed towards costa, towards dorsum ill -marked or obsolete; 
costal patch moderate, semioval at about $; more or less dark 
suffusion towards termen: cilia reddish-fuscous, more or less mixed 
with dark grey, extreme tips ochreous-whitiah on termen. Hind- 
wings grey, darker-strigulated; cilia ochreous-grey -whitish, witli 
two grey shades* 

Vic.: Gisborne, Beaconsfield(Lyell); in February and March, 
two specimens. Type in Coll, Lyell. 

185. T. pifMrata, n.sp. 

17 mm. Head and thorax fuscous. Palpi brownish, 
beneath suffused with dark fuscous. Antennal ciliations 
(Abdomen broken.) Fore wings elongate, posteriorly dilated, 
costa gently arched, without fold, apex obtuse, termen slightly 
rounded, rather oblique; light fuscous, with small scattered fer- 
ruginous-brown strigulee, some on costa marked with black; a 
narrow irregular oblique ferruginous-brown streak marked with 
black from $ of costa bo above middle of disc, and a small similar 
spot beneath costa before | : cilia light fuscous. Hindwinga 
bluish-hyaline, strewn with black specks; veins and a moderate 
terminal fascia grey; cilia light grey, with interrupted dark grey 
suhbasal shade. 

Q.: Brisbane(Turner); one specimen. 

186. T . ferrm, n.sp. 

18-20 mm. Head, palpi, aud thorax varying from light to 
rather dark fuscous. Aubennm with moderate ciliation»( 1 ) at 
apex of joints only. Abdomen grey. Forewings elongate, 
posteriorly dilated, costa gently arched, without fold, apex 
obtuse, termen nearly straight, rather oblique; light greyish* 
ochreous to brownish, strigulatrd throughout with fuscous or 
dafrk fuscous, these atrigulso almost obsolete in the darkest speci- 
men but very strong and numerous in the lightest; an oblique 
fusoems streak from costa at | to above middle of disc, dilated 
beneath, sometime* obsolete; costal patch rather small, triangular, 
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fuscous, indistinct or obsolete : cilia ooncolorous, outer half some- 
times suffused with whitish. Hind wings grey, with traces of 
darker strigul©; cilia light grey, with darker subbasal shade. 

Vic.: Birchip(Goudie); in April, three specimens. 

187. T. pyroMmana Meyr. 

( Cacacia pyroxemana Meyr., Proe. Linn, Soc. N. 8, Wales, 
1881, 496.) 

18-23 intn. Head, palpi, and thorax light fuscous sprinkled 
with darker. Antennal ciliationR 1^, at apex of joints. Abdo- 
men grey. Forewings elongate, posteriorly dilated, costa 
anteriorly moderately, posteriorly slightly arched, without fold, 
apex obtuse, ter men sinuate, somewhat oblique; och reous-grey, 
strewn with very indistinct darker strigube; costa and dorsum 
shortly strigulated with dark fuscous; upper half of central 
fascia darker, ill-marked, oblique, terminated abruptly and 
somewhat black-marked beneath; costal patch hardly indicated : 
cilia ochreous-grey. Hindwings grey, faintly darker-strigulated; 
cilia light grey, with somewhat darker subbasal line. 

N.S.W.: Sydney — Vic.: Wandin( Jarvis), Macedon, Gisborne 
(Lyell), Melbourne — S. Aubt.: Mount Lofty; in November, Feb- 
ruary, May, and June. Described originally from the { only, 
which sex is much more distinctly marked; the $ is very similar 
to T. ferrea, from which it appears to be truly distinct by the 
longer antennal ciliations, and sinuate terinen of forewings. 

188. T. lythrodana Meyr. 

(Caccecia lythrodana Meyr., Proc. Linn. Soc. N. 8. Wales, 1881, 
497.) 

N.8.W.: Blaokheath, (3500 feet)-^-Via; Mount 8t. Bernard 
(5000 feet), Gisborne, Beaoonsfietd, Lorne(Lyell), Melbourne — 
Tab.: Mount Wellington— 8. Aubt.: Mount Lofty; from December 
to March. 

189. T. oriareha r n.sp, 

20 mm* Head white. Palpi white, second joint extern* 
ally dark fuscous except towards apex. Antennal ciliations 1. 
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Thorax white, shoulders and a posterior spot dark fusoou*. 
Abdomen light grey, anal tuft Buffuaed with whitish. Forewings 
suboblong, costa anteriorly moderately, posteriorly slightly 
arched, costal fold very slight and narrow, reaching f, with tri- 
angular dilation of scales at apex obtuse, terraen straight, 
rather oblique; dull white; markings dark fuscous; costal fold 
dark fuscous; a triangular blotch on base of dorsum, reaching £ 
across wing; a straight oblique narrow fascia representing edge 
of basal patch, almost or quite interrupted near dorsum; central 
fascia nearly straight, narrow, oblique, posterior edge in middle 
with a narrow projection; a small spot on dorsum before tornus, 
and a large triangular spot above this, anteriorly connected with 
central fascia; a triangular blotch towards apex, its npper side 
connected with costa by three bars, of which first is sometimes 
prolonged almost to touch projection of oentral fascia, its lower 
angle resting on termen above tornus; some dark fuscous scales 
along termen : cilia white, on basal half with some narrow dark 
fuscous bars. Hindwings grey; cilia whitish, with indislinot grey 
subbasal shade. 

Via: Mount St. Bernard, 5000 feet(Lyell); in February,, 
amongst " Snow-gums” on the ridges. Type in Coll. Lyell. 

190, T. desmotana Meyr. 

(Coccecia detmotana Meyr., Proc. Linn. Soc. N. S, Wales, 1881* 
506.) 

N.S.W.: Lawaon( Lyell), Blockheath (3500 feet), Mount 
Kosciusko (4000 feet); from January to April. 

191. T * amosnana Walk. 

( Conchyli* amomana Walk., Cat. xxviii., 366; C* ttmirwtani* 
ib. xxx^ 987; (7. galbana Feld., Reis, Nov. pi. cxl., 29; Tortrtx 
ammmna Meyr., Proc. Linn. Soc. ». S. Wales, 1881, 510.) 

Hindwings sometimes suffused with dark fuscous (Gisborne 
form). 

NJ3.WV Sydney, Blockheath (3500 feet), Mount Kosciusko 
($500 Jeefc)~Vttr,i Mount St Bernard (5000 feet), Gisborne 
W 
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(Lyell)— S. Aust.: Victor Harbour(Guest); from November to 
March. Larva amongst spun shoots of Monotooa ncopari * , 
usually three or four together in a good deal of dense web. 

192. T . $ubfurccdana Walk. 

( Conchyli* iubfurcatana Walk., Cat. xxviii., 368; Tortrix *ti&- 
fureatana Meyr.,Proc* Linn. Soc. N. 8. Wales, 1881, 511.) 

N.S.W. : Moruya (Lyell), Richmond River, Sydney, Bulli, 
Bathurst, Mittagong, Mount Kosciusko(4300 feet) — Via.: Gis- 
bortie(Lyell), Melbourne, Healesville — Task.: Launceston, Delo- 
raine, George's Bay, Hobart — 8. Aubt.: Mount Graham, Mount 
Lofty; from September to March. 

193. T. paurozona Low, 

( Tortrix paurozona Low., Trans. Roy. Soo. 8. Austr. 1902, 252.) 

c£.19 mm* Head, palpi, and thorax brownish mixed with 
whitish. Antennal oiliations 1£. Forewings elongate, costa 
slightly arched, without fold, apex obtuse, termen straight, 
oblique ; light brown ; markings ochreous- whitish ; a curved 
transverse streak from costa about reaching more than half 
across wing; a small costal mark before a slender oblique 
fascia from dorsum at f , reaching $ across wing; slender irregular 
streaks from dorsum at % and £ meeting in disc beyond middle; 
throe or four dots on posterior half of costa; a slender sinuate 
streak from beneath costa at | to tornus; a subtri&ngular spot 
near termen beneath apex; a dot at apex, and one on termeii 
beneath middle. Hind wings dark fuscous suflusedly spotted 
with light brownish; on under surface these spots are suffused 
with whitish, and confluent in transverse series. 

S. Aust.: Black wood(Lower); in Novemher(according to label, 
not October as stated by Lower). Described from type. 

194. T. aphrotU , n.sp. 

(£2* 16*20 mm* Head white. Palpi white, tinged with grey 
externally. Antennal ciliations of $ 1. Thorax white irrorated 
with grey. Abdomen whitish-fuscous. Forewings suboblong. 
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-costa anteriorly gently, posteriorly hardly arched, costal fold in 
g narrow, reaching £, triangularly dilated with scales towards 
tie middle, apex obtuse, termed nearly straight, rather oblique; 
pale greyish-ochreous, sometimes very finely speckled with dark 
fuscous, more or less suffusedly mixed with white, especially 
towards costa, which is sometimes wholly suffused with white; 
sometimes obscure grey or fuscous markings, consisting of some 
indefinite spots indicating basal patch, an oblique streak from 
costa before middle, becoming broader and continued longitu- 
dinally above middle to near ter men, three or four small spots on 
posterior half of costa, and a blotch above tornus, but these are 
generally wholly obsolete (only represented in two specimens) : 
cilia white, basal half more or less tinged with grey and finely 
* peck led with dark fuscous. Hind wings light fuscous, becoming 
paler and whitish-tinged anteriorly; cilia white, sometimes with 
.more or less indicated fuscous subbasal line. 

W. Aust.: Carnarvon, Geraldton; in October and November, 
twelve specimens. Larva cylindrical, grey-whitish, green ith- 
tiriged; dorsal slender, greyer; sometimes other lines faintly 
indicated; spots white; head marbled with brownish, or brown 
spotted with dark brown ; feeds in spun-together shoots of a 
maritime shrub with grey-whitish leaves, not found in flower and 
therefore not identified, in October. 

195. T. paralia , n.sp. 

£ 5 . 17-21 mm. Head whitish, sides of crown sometimes grey. 
Palpi grey, above and at base whitish. Antennal ciliafciona of g 
1. Thorax grey, sometimes mixed with white, posterior margin 
white. Abdomen w^itisb-ochreous. Forewings suboblong, costa 
anteriorly gently, posteriorly slightly arched, costal fold in £ 
narrow, reaching $, triangularly dilated with scales towards its 
middle, apex obtuse, termen straight, rather oblique; white, some- 
times somewhat sprinkled with ochreous-grey or brownish towards 
4 orsum and termen, seldom (in two specimens) suffused with 
brownish on dorsal hat! and towards termen; costal fold some- 
times partially or wholly fuscous; markings yelJow-ochreous, 



244 


REVISION or AUSTRALIAN TORTRICINA, 


sometimes mixed or partially suffused with fuscous or dark 
fuscous; basal patch more or less indicated by suffusion in disc 
and often an angulated series of three or four spots representing 
outer edge; an oblique streak from costa at J, angulated and 
continued above middle of disc to near termen, costal extremity 
and posterior portion sometimes obsolete; an irregular spot 
beneath angle of this, another above tornus, and a third towards 
dorsum between these, varying much in development, sometimes 
combined into a triangular blotch, sometimes partially or wholly 
obsolete, sometimes partially connected with longitudinal streak 
above it; five small spots on posterior half of oosta, often wholly 
obsolete; sometimes a slender irregular streak along termen : cilia 
white, with a more or less developed interrupted dark fuscous 
subbasal line, sometimes wholly obsolete. Hindwings light 
fuscous, paler and whitish-tinged towards base; cilia white, some' 
times with light fuscous subbasal line. 

8. Aubt.: Wallaroo, Port Lincoln; in November, eleven speci- 
mens. Somewhat broader-winged than T* aphrotis; ordinary 
forms of the two species are distinct enough, but some varieties 
approximate. Larva cylindrical, rather light green; dorsal and 
subdorsal narrow, dark green, conspicuous; head and second 
segment greenish-oebreous ; feeds in spun-up shoots of A*ler 
axillaris, in October and November, 

196. T. hydractiBi n.sp. 

<£.19 mm. Head, palpi, thorax, and abdomen rather dark 
fuscous, palpi whitish towards base beneath, apex of patsgia 
white, Antennal oiliations 1. Pore wings elongate, rather 
dilated posteriorly, costa gently arched, fold alight, narrow, 
reaching $ , with triangular dilation of scales at }, apex obtuse, 
termen somewhat rounded, oblique; white; markings dark fuscous 
suffuaedly mixed with brownish-ochreoua; extreme base dark 
fuscous; two moderate fasci© representing basal patch, outer 
angulated in middle; a transverse blotch on dorsum beyond this; 
a moderate oblique irregular-edged fascia from $ of costa to § of 
dorsum; a small spot on oosta and two or three irregular deta in 
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disc beyond this; an irregular fascia from § of costa to tornus, 
including a white dot on costa, connected posteriorly with a 
rounded blotch above middle; two small spots on costa before 
apex; an irregular streak along termen : cilia fusoous, basal half 
white barred with dark fuscous. Hindwing* rather dark grey; 
cilia grey, with darker subbasal shade, 

N.8.W.: Mount Kosoiusko, 6000 feet; in January, one speci- 
men. 

* 197. T. technilin , n.ap, 

<$$. 29-24 mm. Head and thorax whitish more or less tinged 
or mixed with fuscous, shoulders and patagia except apex dark 
fuscous. Palpi dark fuscous, whitish alxrve and towards base 
beneath. Antennal dilations of $ f. Abdomen grey. Pore- 
wings suboblong, costa anteriorly moderately, posteriorly slightly 
arched, costal fold in slight, narrow, reaching with triangular 
dilation of scales at J,apex obtuse, termen almost straight, rather 
oblique; white; markings dark fuscous; costal fold dark fuscous; 
amedian longitudinal streak from base, terminated in an oblique 
streak running from J of costa to l>eneath middle of disc, some- 
times interrupted posteriorly; a subdorsal streak from base to 
beyond a small dorsal spot beyond its apex, and some scattered 
fuscous scales round this; an oblique streak from \ of costa to 
middle of disc, where it forms an angle often coalescing with 
apex of preceding streak from costa, and is continued above 
middle to near apex, posteriorly enlarged and forming a more or 
less marked projection downwards, and above coalescing more or 
less completely with three small inwardly oblique spots on pos- 
terior part of costa; a semioval spot on costa beyond middle; an 
oblique streak from § of dorsum to disc at f, thence angulated 
to tornus, variable and irregular in outline; a slender irregular 
sfcre&k along upper part of termen : cilia white, basal half euf- 
fusedly barred with dark fuscous, beneath apex and at tornus 
with grey patches. Hindwings grey, darker posteriorly; cilia 
grey-whitish, with grey subbasal shade. 

N.S.W.: Bathurst(Sfcephenson) — V ic. : Lorne(Lyell); in March, 
ten specimens, 
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198. T> oataracttii n.sp. 

$. 20 him. Head whitish, upper half of face fuscous. Palpi 
dark fuscous, whitish towards base beneath. Antennal ciliations 
f. Thorax fuscous, posteriorly whitish. Abdomen whitish- 
fuscous, with iridescent-silvery bands on margins of segments, 
anal tuft ocbreous- whitish. Foiewings suboblong, costa ante- 
riorly moderately, posteriorly slightly arched, costal fold narrow, 
reaching % with triangular dilation of scales about its middle, 
apex obtuse, termeu slightly sinuate, somewhat oblique; ochreous- 
whitish, with some scattered fuscous scales in disc; costal fold 
dark fuscous; a fuscous streak mixed with dark fuscous from 
base above middle to jj, triangularly dilated posteriorly; a fuscous 
band occupying dorsal third throughout and continued along 
termen to apex, where it is terminated by a strong dark fuscous 
streak rising from costa at running obliquely to middle of disc, 
and thence augulated to apex; some dark fuscous scales scattered 
along upper margin of dorsal band, and a triangular dark fuscous 
spot resting on it above tornus : cilia whitish sufFusedly mixed 
with fuscous (imperfect). Hindwings grey; cilia whitish, with 
grey subbawal shade. 

Vic.: Mount St. Bernard, 5000 feet(Lyell); in February, on© 
specimen. Type in Coll. Lyell. 

199. T. teasulatana Meyr. 

(Cacascia tesmUitana Meyr., Proc. Linn. Soc. N. S. Wales, 1881* 
506.) 

Via; Melbourne( Raynor). Still unique. 

200. T. serrcUa, n.sp. 

$>. 22 mm. Head whitish. Palpi fuscous, above and beneath 
whitish. Thorax fuscous, posterior edge white. Abdomen 
pale whitish-ochreous tinged with grey. Forewings suboblong* 
costa anteriorly gently, posteriorly slightly arched, apex obtuse, 
termen slightly rounded, rather oblique; rather light fuscous, 
somewhat sprinkled with whitish and dark fuscous; a rather 
broad white costal streak from base to £, narrowed posteriorly* 
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cut by two narrow angulated dark fuscous fascia representing 
basal patch but not reaohing dorsum, and an oblique dark fuscous 
bar at and beyond this enclosing four triangular dark fuscous 
costal spots; a transverse dark fuscous mark in middle of disc, 
and a small dark fuscous spot on middle of dorsum; an irregular 
dark fuscous blotch above tornus, its upper angle preceded by a 
white dot : cilia whitish mixed with fuscous (imperfect). Hind- 
wings fuscous, lighter anteriorly; cilia whitish with two fuscous 
shades/ 

Vic.: Nhill(Lyell); in Juns, one specimen. Type in Coll. 
Lyell. 

201. T. agrypna> n.sp. 

<J, 19-20 mm. Head, palpi, thorax, and abdomen light fuscous. 
Antennal dilations 4- Forewings suboblong, costa anteriorly 
moderately, posteriorly slightly arched, costal fold narrow, reach- 
ing middle, with triangular dilation of scales at j», apex obtuse, 
termen hardly sinuate, oblique; light fuscous more or less 
sprinkled with ferruginous and whitish; basal patch indicated by 
soma irregular blackish-fuscous irroration, and a blackish-fuscous 
mark in disc representing its angle; central fascia on upper half 
fusoous irrorated with blackish, moderate, oblique, preceded and 
followed by more or less whitish suffusion towards costa, on 
lower half hardly indicated except by some blackish irroration 
towards dorsum before tornus; a small darker spot on conta 
before two or three transverse series of small blackish strigulas 
in posterior part of wing : cilia pale whitish-oebreous,with a more 
or less marked browmsh sub basal line. Hindwings light fuscous; 
cilia as in fore wings. 

Victoria: without further record; three specimens. 

202. T. eugramma Low. 

(Toririm eugramma Low., Proc. Linn. Soc. N. S. Wales, 1899, 

*L> 

17-18 mm, Head and thorax fuscous mixed with whitish. 
Antennal oiliations 1£. Forewings suboblong, costa anteriorly 
gently arched! posteriorly straight, without fold, apex obtuse, 
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termen slightly rounded, rather oblique; fuscous mixed with 
dark fuscous, and sometimes partially with whitish; a moderately 
broad whitish band, partially tinged or sometimes much suffused 
with light fuscous, rising obliquely from costa at narrower 
here, anterior edge forming an acute angular projection in disc, 
angulated below middle and running to apex, lower edge concave 
beyond angulation; a whitish mark immediately beneath costa in 
middle, sometimes obsolete. Hind wings grey, indistinctly 
darker-strigulated. 

Vio.: SaIe(Miss M. Wise); from November to January. Re- 
described from type and two other specimens, all from Sale; l 
think Lower's record of Brighton may he an error based on T \ 
lathnza. 

203. T. lathrcta , n.sp. 

15-17 min. Head, palpi, and thorax whitwh-ochreouK or 
greyiah-ochreous, more or less sprinkled with dark fuscous* 
Abdomen greyish. Antennal filiations 1. Fore wings elongate, 
costa anteriorly gently arched, posteriorly nearly straight, with- 
out fold, apex obtuse, termen slightly rounded, oblique; whitish, 
partially tinged with pale ochreous yellowish, on dorsal half and 
posteriorly more or less irrorated with light grey or dark fuscous; 
markings fuscous irrorated with dark fuscous, sometimes mixed 
with ferruginous or light yellowish; a moderate basal patch, 
outer edge angulated in middle; a flnttened-triangular blotch 
extending along costa from 4 almost to apex, often containing 
an oblique whitish spot on middle of costa indicating the division 
between central fascia and costal patch; a blotch extending over 
tornus and termen, its edge running from $ of dorsum to apex, 
triangularly prominent below middle : cilia pale greyish -oohreous 
or whitish-ochreous with brownish shade, often speckled with 
fuscous or dark fuscous. Hindwings grey, darker posteriorly, 
sometimes faintly strigulated with darker; cilia grey-whitish or 
pale greyish, with grey subbas&l shade. 

Vio. : Melbourne— Tasm. : Deloraine; in November and De* 
cember, eleven specimens* 
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204. T . echini t is, n.ap. 

£g. 17-20 mm. Read and palpi pale brownish-ochreous, palpi 
^whitish towards bate beneath. Antennal ciliations of £ 1$. 
Thorax browniah-oohreous. Abdomen pale grey. Forewings 
elongate, costa gently arched, in £ without fold, apex obtuse, 
termen very faintly sinuate, oblique; brownisb-oclireous mixed 
with light red-brownish, upper half of wing suffuaedly mixed 
with whitish except on margins ; markings ochreous-fuscous 
sprinkled with blackish-grey; an undefined patch in disc towards 
base, extended by grey suffusion almost to central fascia; contra! 
iascia narrow, sinuate, very oblique, not quite reaching tornus, 
edged anteriorly with whitish suffusion, sending a thicker branch 
from above middle gradually diminishing to costa before apex; 
from lower side of this branch near origin rises a streak, at first 
very narrow and running obliquely downwards, then thicker and 
bent up to termen beneath apex : cilia ochreous- whitish, basal 
third pale ochreous more or less spotted with pale red-brownish 
and dark grey. Hind wings light grey, faiutly darker-spotted 
towards apex; oilia ochreous- whitish, with fine grey subbasal 
line. 

8. Aust.: Port Lincoln; in November, two specimens. 

205. T, aulacana Meyr. 

(Tortrix aulaeana Meyr., Proo. Linn. 8oo. N. 8. Wales, 1881, 
518; T. asthenopia Low., Trans. Roy. Soc, 8. Austr. 1902, 252.) 

N.S.W. ; Sydney — Vic. : Melbourne (Lower), Beaoonsfield 
(Lyell), Healesville, Mount Macedon — Tasm. : Beloraine — S. 
Aubt. ; Mount Lofty; from September to December, and in May. 
A variety occurs in which the markings are nearly obliterated by 
~a general suffusion of the groundcolour. 

208. f. tpicharda, n.sp. 

£.17 mm. Head and thorax light grey, crown sometimes 
whltish-fcinged. Palpi ochreous-fuscous, whitish above. Antennal 
filiations Abdomen grey, apex whitish. Forewings elon- 
gate, costa moderately arched, without fold, apex obtuse-pointed, 
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termen very faintly sinuate, oblique; light fuscous largely suffused* 
with whitish, with some scattered dark fuscous scales, tending 
to indicate transverse series of dots; costal edge dark fuscous 
towards base ; a narrow somewhat *upcurved fuscous streak, 
mixed with dark fuscous and tinged with ochreous, above middle 
from base to apex; a little-marked oblique bar of dark fuscous 
irroration from costa to this streak, indicating central fascia; a 
very small dark fuscous spot on dorsum at $; a rhomboidal 
blotch of fuscous suffusion and dark fuscous irroration on tornus, 
extending over posterior third of dorsum and lower § of termen : 
cilia pale whitish-ochreous, at apex with a fuscous bar, and at 
tornus with a small dark fuscous basal spot. Hind wings grey, 
posteriorly darker spotted; cilia whitish, with grey subbasal 
shade. 

Victoria: without further record; two specimens. 

207. T. eucela t n.sp. 

£ 9 . 18 mm. Head, palpi, and thorax fuscous mixed with 
yellow-whitish, palpi rather long. Antennal ciliations of 1. 
Abdomen light grey. Forewings elongate, costa gently arched, 
in £ without fold, apex obtuse, termen obliquely rounded; fus- 
cous, closely strewn throughout with yellow-grey -whitish scales, 
and sprinkled with blackish specks : cilia yellow-whitish, basal 
third light fuscous edged by a line of blackish irroration. Hind- 
wings light grey; cilia grey- whitish, with grey basal shade. 

Tasm,: Mount Wellington, 3100 feet; in December, two speci- 
mens. 

208. T, telephanta , n.sp. 

18-19 mm. Head, palpi, and thorax fuscous. Antennal 
oUiatioas l£. Abdomen grey, anal tuft light greyish-oohreous. 
Forewings elongate, costa gently arched, without fold, apex 
obtuse, termen almost straight, oblique; fuscous-grey, strewn 
with whitish scales, sometimes with small scattered blackish 
strigulm; markings darker, without whitish admixture, edges 
more or less marked with scattered blackish strigulie sometimes 
accompanied with some light brownish-och reous scales; basal 
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patch with outer edge ill-defined, irregular, very oblique; central 
fascia moderate, irregular, very oblique, dilated on tonuie; costal 
patch flattened-triangular, extending from beyond middle to near 
apex; an irregular blotch towards middle of termen, sometimes 
suffutedly confluent with one or other of preceding : cilia light 
fuscous, with darker basal shade. Hind wings rather light 
fuscous; cilia whitish-fusoous. 

Tahm. : Mount Wellington, 4100 feot ; in December, three 
specimens. 

209. T \ (atmaniana Walk. 

(CotichylU taamaniana Walk., Cat. xxviii., 365 ; Dipierina 
tatmaniana Meyr., Proc. Linn. Soc. N. 8, Wales, 1881, 624.) 

Vic. : Gisborne, Beaconsfield(Lyell), Melbourne(llaynor) — 8. 
Aust. : Mount Loffcy(Guest) — Tabm. (Walker) — W. Aust. : Ger- 
aldton, York, Perth, Albany; from September to November, and 
January to March. 


210. 1\ nfiptmula, n.sp. 

<J. 13-15 mm. Head, palpi, thorax, and abdomen fuscous, 
palpi white beneath. Antennal ciliations $. Forewings elon- 
gate, slightly dilated posteriorly, costa gently arched, without 
fold, apex obtuse, termen almost straight, rather oblique; fuscous- 
grey, more or less sprinkled or mixed with whitish, especially 
towards costa, and variably strewn with strigulce of black and 
reddish-brown scales; markings very indistinctly indicated, hardly 
darker, without whitish mixture; basal patch hardly defined, 
outer edge angulated in middle; central fascia moderate, oblique, 
only distinct towards costa : cilia pale grey, sometimes obscurely 
barred or partially suffused with whitish, with a dark grey sub- 
basal shade sometimes with some black and red-brownish scales. 
Hind wings fuscous, darker towards apex; cilia light grey with 
darker subbasal shade, tips whifciah-suffused, 

Ta8M *. Mount Wellington, 3000 feet; in December, four 
specimens. 
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21L T . i$oehroa , n.sp. 

<J. 17-1# mm. Head and thorax greyish, sometimes suffusedly 
spotted with ferruginous. Palpi greyish. Antennal ciliationa 
1J. Abdomen whitish-ochreous tinged with grey. Forewiugs 
suboblong, costa anteriorly moderately, posteriorly slightly 
arched, without fold, apex obtuse, termen slightly rounded, 
oblique; light fuscous suffusedly irrorated with white; markings 
formed by ferruginous irroration or suffusion, ill-defined and 
variable in development; basal patch very indefinite or almost 
obsolete; central fascia oblique, well-marked and rather narrow on 
upper half, sometimes marked with blackish irroration, on lower 
half considerably dilated posteriorly but sometimes little marked; 
a more or less marked triangular apical patch, extending to f of 
costa and middle of termen : cilia whitish, with grey subbosal 
line. Hindwings pale whitish-grey; cilia whitish, with faint 
greyish subbasal line. 

W. Aust.: Waroona(Berthoud), York; in September and 
October, two specimens. 

212. T , liquidana Meyr. 

(Cacascia liquidana Meyr., Proc. Linn. Soc. N. S. Wales, 1881, 
505.) 

Variable, with tendency to localisation of colour-varieties; 
fore wings sometimes partially tinged or wholly suffused with 
ferruginous ochreous; this suffusion begins towards dorsum and 
spreads more or less over whole wing; sometimes in 9 the veins 
are indicated by lines of blackish specks. From Bathurst and 
Albany I have seen only the form with ferruginous-oohreous 
suffusion; at Gisborne and in Tasmania the grey and ochreous 
forms occur together, with intermediate varieties. 

Q.: Stradbroke Island (Turner) — N.8.W.: Sydney (Lyell), 
Bathurst, Blackheath (3500 feet), Mount Kosciusko (4700 feet) 
— Via: Gisborne(Lyell), Melbourne— Tab.: Launceston, George’s 
Bay, Mount Wellington — 8 . Aust.: Mount Lofty, Wirrabara, 
Port Lincoln — W. Aust.: Albany; from October to April. 
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213, T. indigestana Meyr. 

(Tortrix indigestana Meyr., Proe. Linn, Soc. N, B. Wales, 1881, 
520.) 

Vein 7 of forewings in sometimes runs to termen, but 
usually to apex, a somewhat unusual form of variation. A 
specimen in Mr. Lyell's collection hm vein 4 of fore wings absent 
on one side, though present as usual on the other, 

N.B'W,: Sydney — Vic.: Qisborne(Lyell), Kewell(Hill) — Tab.: 
Hobart(Norman), George's Bay — S. Aust.: Port Lincoln — W, 
Aust.: Albany; from August to January. Also in New Zea- 
land, but perhaps accidentally introduced. Larva amongst spun 
shoots and leaves of Hibbertia linearis , perhaps also other plants, 

214. T. haplodes , n.sp, 

14-16 mm. Head, palpi, thorax, and abdomen grey-whitish 
irrorated with grey. Antennal ciliations 1. Forewings sub- 
oblong, costa anteriorly moderately, posteriorly slightly arched, 
costal fold slight and very narrow, reaching about f, with tri- 
angular dilation of scales before apex obtuse, termen rounded, 
rather oblique; pale greyish-ochreous, tinged with whitish and 
faintly strigulated with greyish; central fascia darker, undefined, 
moderately broad, oblique, rather narrowed towards costa : cilia 
pale whitish-ochreous. Hindwings light grey; cilia ochreous- 
whitifth, with faint greyish subbaaal shade. 

N.8.W.: Sydney; in November, two specimens, 

, 

215. T. coneordana Meyr?' 1 ' 

(Torlrix coneordana Meyr., Proc. Lina. Soc. N. S. Wales, 
1551,519.) 

Q.s Stradbroke Island (Turner) — N.S.W.: Sydney, Blsckheath 
(5500 feet), Bathurst — V 10 . : Melbourne— S. Aust.: Mount Lofty 
(Guest)} from July to November, and in March. Larva in 
spun shoots and amongst cylindrioally joined leaves of Hibbertia 
Unearit and H. facemtiala. 
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216. T. standUhana Newm. 

(Tortrix itandishana Newm., Trans. Ent. Boc. Lond. iii.(n.s.), 
286; Meyr., Proc. Linn. Boo. N. S. Wales, 1881, 522.) 

Q. : Duaringa (Barnard), Brisbane (Turner) — N.8.W. : Glen 
Innes(3500 feet), Blackheath (3500 feet), Sydney — S. Ausr. : 
Mount Gambier, Mount Lofty — W. Aust. : Geraldton; from 
August to December, and in Maroh. 

217. T. eonedorana Meyr. 

( Tortrix eoncolorana Meyr., Proc. Linn. Boc. N. S. Wales, 1881, 

* 22 .) 

N.S.W. : Sydney — Vic.: Birchip (Goudie) — Tasm.: George’s 
Bay, Hobart; from September to January. 

218. T. gcandalota , n.sp. 

17-18 mm. Head, palpi, and thorax yellow-ochreous. 
Antennal ciliations 1. Abdomen whibish-oohreous, dorsally 
suffused with grey. Forewings rather elongate, posteriorly con- 
siderably dilated, costa anteriorly moderately, posteriorly slightly 
Arched, without fold, apex obtuse, termen almost straight, rather 
oblique; whitish-ochreous, with silvery reflections; markings 
yellow-ochreous marked with blackish on costa; basal patch more 
or less marked, outer edge somewhat bent and marked with a 
few dark grey scales in middle; one or two irregular atrta 
between this and central fascia; central fascia very narrow, 
rather oblique, marked with several very small grey spots; a 
stria from $ of costa to before tornus, marked with a few dark 
grey scales in middle; three more or less confluent stri» from 
costa posteriorly : cilia whitish-ochreous. Hind wings light grey; 
cilia oohreous-whitiah, with light grey subbasal line. 

Vie.: Mount Bt. Bernard, 5000 feet(Lyell); in February, two 
specimens. 

219. T. inmertana Walk. 

(Pa&di$ea immersana Walk., Cat. xxviii., 380; Tortrix trygo~ 
dana Meyr., Proc. Linn. Boc. N, S. Wales, 1881, 515, 535.) 
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N.S.W.: Sydney — Vic.: Sale — W. Aust.: W aroona( Ber fchoud); 
in September and October. 

220. T. dtvtdsana Walk. 

( Conchylxs divulmna Walk., Cat. xxviii., 364; Tortrix glaphy- 
rana Mcyr., Proc. Linn. Soc. N. S. Wales, 1881, 516.) 

Q.: Duaringa (Barnard), Brisbane, Stanthorpe, Warwick 
(Turner), Toowoomba — N.S.W.: Katoomba(Lyell), Newcastle, 
Sydney, Bathurst, Shoalhaven, Cooma — Vic.: Gisborne(Lyell), 
OastlenuunefDrake), Wandin(Jarvis), Melbourne—- Tasm. : Delo- 
raine, Hobart — S. Aust.: Mount Gambier(Guest), Mount Lofty, 
Port Lincoln — W. Aust.: Bridgetown (Berfchoud), Ger&ldton, 
Perth, Albany; from October to April. Larva feeds on lucerne 
and is an injurious pest(Lyell); probably also on allied plants. 

30. Mkritastib, n.g. 

Antenna* in $ moderately ciliated. Palpi rather short, slender, 
ascending, with appressed scales, terminal joint short Thorax 
without crest. Forewings with 3 from angle, 7 separate, to 
termen. Hind wings with 3, 4, 5 approximated at base, 6 and 7 
closely approximated towards base. 

Apparently a modification of Kpichorista. 

221 .M. umbrosa , n.sp. 

< J, 17-18 mm. Head, palpi, thorax, and abdomen dark grey, 
shoulders sometimes mixed with ferruginous-brown. Antennal 
filiations 1. Forewings subobloog, costa anteriorly gently, pos- 
teriorly slightly arched, without fold, apex obtuse, termen almost 
straight, rather oblique; rather dark grey; about nine irregular 
indistinct partially interrupted darker stria* mixed with black 
and ferruginous-brown scales : cilia ochreous- whitish tinged with 
brownish, basal half grey mixed with ferruginous-brownish. 
Hind wings rather dark grey; cilia light grey, with darker sub- 
basal shade* Hindwings beneath suffused with grey-whitish and 
StriguUted with dark grey. 

Vra: Maeedoti(Lyell); in November, two specimens. 
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51- Epichorista Meyr. 

Antennas in ciliated. Palpi moderate, porrected, second 
joint with rough projecting scales above and beneath, terminal 
joint short. Thorax without crest. Fore wings with 3 from 
angle, 7 and 8 separate, 7 to terraen. Hindwings with 3 and 4 
approximated at base, 5 rather approximated to 4, 6 and 7 closely 
approximated towards base or stalked. 

I have characterised this genus in the Annals of the Transvaal 
Museum, and also in the Transactions of the New Zealand 
Institute for the current year, but as neither is yet published, I 
cannot give exact reference. The genus contains seven described 
species from New Zealand, and several from South Africa, but is 
not known elsewhere. 


222. E. serena , n.sp. 

g. 16-17 mm. Head and thorax light yellow-ochreous. Palpi 
yellowish-ochreous, externally tinged with fuscous towards middle. 
Antennae dark grey, ciliations nearly 3. Abdomen grey. Fore- 
wings elongate, posteriorly dilated, costa gently arched, without 
fold, apex obtuse, termen almost straight, oblique; ochreous- 
yellowiah or pale yellowish, slightly sprinkled with grey; costa 
and dorsum usually shortly strigulated with dark fuscous irrora- 
tion; numerous irregular cloudy pale silvery-grey or silvery grey- 
whitish stria; or series of small spots; basal patch and extremities 
of central fascia sometimes indicated by grey suffusion ; cilia 
ochreous-yellowish or pale yellowish, paler towards tips, at apex 
with a greyish spot. Hindwings with 6 and 7 stalked; grey; 
cilia whitish-grey, with grey subbasal line. 

Tasm. : Mount Wellington, 2100-2300 feet; in December, three 
specimens. 

223. E. amenocUti, n.sp. 

16 mm. Head, palpi, and thorax yellow-ochreous, palpi 
somewhat sprinkled with dark fuscous. Antenna dark grey* 
filiations nearly 2. Abdomen grey* Forewings elongate, poe- 
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teriorly diluted, costa gently arched, without fold, apex obtuse# 
termen straight, oblique; pale ochreous-yellowish, posterior half 
mixed with ferruginous and suffusedly irrorafced with dark grey; 
oosta and dorsum shortly strigulated with dark fusoous; numer- 
ous irregular cloudy pale leaden-grey transverse stii»: cilia 
white, basal third ferruginous mixed with dark grey, sharply 
limited. Hindwings with 6 and 7 stalked; grey; cilia grey- 
whitish, with grey subbasal line. 

Tasm.: Hobart; in December, one specimen. Nearly allied to 
the preceding, but distinguishable by the shorter antennal dila- 
tions, and quite different cilia of forewings. 

224. E camacinana Meyr. 

• 

(Erocelma camacinana Meyr., Proc. Linn. Soc. N. 8, Wales# 
1882, 172.) 

Tasm.: Mount Wellington(2000 feet), Deloraine; from Novem- 
ber to February. 

225. E. Ulucida , n.sp. 

§. 17-18 mm. Head and thorax pale fuscous, shoulders suffused 
with whitish. Palpi ochreous- whitish, suffused with light grey 
towards apex. Abdomen whibish-ochreous doraally suffused 
with pale grey. Forewings suboblong, costa anteriorly moder- 
ately arched, posteriorly nearly straight, apex obtuse, termen 
sinuate, vertical; whitish-oohreous, obliquely and suffnsedly 
striated with shining prismatic silvery- whitish, and more or lens 
mixed with pale brown-reddish; costa marked with oblique 
ferruginous-brown strigula, from which rise about five very 
oblique strife of black specks mixed with red -brownish, and a 
red-brown stria just before termen; a large undefined semioval 
patch extending along dorsum from base to near tornus and 
reaching half across wing, formed of light red-brownish suffusion 
variably mixed with darker red-brown and more or less strigu- 
lated with blackish irroration : cilia ferruginous-brown with a 
grey line, cm tornus su&ued with whitish-oohreous. Hindwings 
with ® end 7 approximated; grey, costal area broadly ochreous- 
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whitish or pale yellowish, apical area suffused and strigulsted 
with grey; cilia ocht eons- whitish som* times tinged with yellowish, 
round lower part of termen and dorsum more or less tinged with 
grey. 

Q.: Mount Tambourine, Eumundi(Turnet); in October and 
November, two specimens. A peculiar species, superficially 
resembling a Hovnona , but structurally very different. 

226. E. iode *, n.sp. 

^ 9 . 17*20 mm. Head arid thorax grey- whitish, patagia 
sprinkled with ferruginuus-oebreous. Palpi whitish, externally 
tinged with ochiaous and irrorated with grey. Antennal cit- 
ations of g 1 Abdomen whitish. Forewings elongate-oblong, 
posteriorly hardly dilated, costa towards base gently arched, 
posteriorly straight, without fold, apex obtuse, ter men rounded, 
somewhat oblique; ochreous-whitish, more or less prorated on 
costal half wilIi ferruginous a ml on d tsaI half with grey; basal 
patch represented by some undefined 8 ,»ots of ferruginous 
suffusion, and a ferruginous streak along costa to central fascia; 
central fascia very undefined, very oblique, formed of grey 
irroration; suffused with ferruginous towards costa, and on an 
elongate patch lieneath middle and a pra<tornal spot; costal 
patch flatteued-iriangulsr, f rrugiuous, extending from near 
middle to near apex; an irt*e;ular transverse ferruginous blotch 
before tertnen from above middle to tmar toruus, tend ng to unite 
with submedian patch of cent at fascia : c lia whitish, basal half 
irrorated with ferruginous. Hindwing' Ight grey, towards huge 
somewhat whitish-tinged; cilia white, with partial grey sobbassl 
line. 

S* Auttr.: CHenelg{Uuest), Wallaroo, on coast sandhills; in 
November, four specimens. 

227. E . petntchru a Low. 

(Capua, petrochroa Low., Oralis. Hoy. Hoc. ,8. Auitr., 1908, 
116 .) 

15*22 turn. Antennal citations of £ 1 . Forewings with 
costa gently arched towa ds base, post* rim ly n aiiy straight. 
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without fold, terraen rounded, somewhat oblique; whitish- 
ochreous, sfcrigulated throughout with yeltow-ochrHnuq softie short 
fuscous strigulte on cona anteriorly; marring* yellow-ochrenus* 
sometimes tinged with brownish in disc; basal patch more or less 
marked, outer edge angulated above middle; central fascia rather 
narrow, very oblique, anterior edge projecting angularly above 
middle, beneath this slightly convex, posterior ed 46 suffused; two 
more or less indicated dots at angles of cell; anterior portion of 
costal patch indicated by a curved ma^k; sometime* a more or 
less marked slender transverse streak in tntidlo towards termen : 
cilia whitish-ochreous. Hind wings with 6 and 7 short-stalked; 
ochreous- whitish, sometimes faintly greyish- tinged posteriorly; 
cilia whitish. 

N.S.W.: Broken Hill (Lower)-— Vic : Birchip (Gou lie) — 
Aubt.; Wallaroo; in October, November, April, and May. I^arva 
amongst loosely spun leaves of Zyg tpkyUum Jnitic«low* t in 
October. This and the next two species a e closely similar, and 
careful attention must be given to the details of descriptions. 

228 . E . therina, n sp. 

(jj. 15-16 mm. He»d and thorax * hitih-ochreous, patauia 
tinged with brownish. Palpi whitish ochreous externally tinged 
•with brownish. Antennal dilations of £ f Abdomen whitish- 
•ochreous mixed with pale grey. Porew mgs elongate-oblong, c« sta 
anteriorly moderately arched, posteriorly nearly straight, without* 
fold, apex obtuse, termen sinuate, oblique; light ochraous-yellow- 
isb; several minute dark fuscous strigulae on anterior half of 
•costa; markings yellow-ochreous tinged with grey; sometimes a' 
-dot on fold at oentral fascia moderate, very oblique, consider- 
ably narrowed towards costa, anterior edge slightly convex on 
lower half* marked with a Waok dot above m»ddl-, posterior 
•edge prominent in disc and near tornus sending an oblique stre k 
parallel with termen to above middle, marked with two or three 
black scales in disc; costal patch semioval, on costal edge fanning 
three small dark funcoua spots separated by whiti h ochreous 
interspaces; another small dark fuscous spot on costa before apex; 
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a slender streak along termen : cilia whitish-ochreous, at apex 
somewhat mixed with fuscous, liittd wings with 6 and 7 short- 
stalked; light grey, darker towards apex; cilia whitish, with grey 
subbasa) line. 

Tasm.: Delorainc; in November and December, four specimens. 

229. JT. microsticti #, n.sp. 

^9. 17*18 mm. Head and thorax whitish-ochreous, patagia 
tinged with brownish. Palpi whitish -ochreous, externally slightly 
tinged with brownish. Antennal ciliations of $ 1. Abdomen 
light grey, anal tuft ochreouBwhitish. Forewings elongate- 
oblong, costa anteriorly gently arched, posteriorly nearly straight, 
without fold, apex obtuse, termen slightly sinuate, rather 
oblique; whitish-ochreous, tinged witli yellowish, posteriorly with 
traces of darker dots or striguise sometimes tinged with grey;, 
two or three minute black dots on costa; a small ochreous spot 
marked with a minute black dot on submedian fold at J; mark- 
ings yellow-ocbreous, sometimes slightly tinged with grey; central 
fascia slender, very oblique, anterior edge straight, marked with 
several minute black dots from above middle to near dorsum, 
posterior edge more or less irregular; a slender streak from tornus 
parallel to termen reaching middle, marked with several minute 
black dote; costal patch indicated by a short slender curved 
streak from costa marked with three minute black dots, and two 
or three blackish dots on costa beyond this; a very slender streak 
along central portion of termen, marked with a few black scales: 
cilia wbitish-oohreous. Hiudwings with 6 and 7 short-stalked; 
pale grey, posteriorly obscurely darker-atrigulated; cilia whitish, 
with grey subbasa! line. 

N.S.W.; Mount Kosciusko, 5000 feet; in January, two speci- 
mens. 

32. Arotrophora Meyr. 

Arotrophora Meyr., Proc. Linn- Soc. N. S, Wales 

1881,528 ... ... - typ * arcuatali*. 

Antenna) in dentate, fasciculate-ciliated. Palpi long or 
very long, porreoted, second joint with gradually diminishing; 
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rough projecting scales above slid beneath, terminal joint moder- 
ate. Thorax without or sometime* with slight crest. Forewings 
with 3 from angle, 7 separate, to termen. Hind wings with 3 
and 4 connate, 5 approximated at base, 6 and 7 closely approxi- 
mated towards base. 

Closely allied to Tortrix y of which it may be regarded as an 
endemic development. In addition to the characters of antennas 
and palpi, it is marked as a natural group by its geographical 
restriction and probably also by being almost exclusively attached 
to plants of the Natural Order Proteacew, especially Banhtia, 
with which 1 have always found them associated. The species 
are usually inactive, and seldom removed from their foodplant. 
None possess a costal fold. 

230. A. coftmopiana lx>w. 

(Arotrophora c mtnoplaoa Low., Trans. Hoy. Soc. 8. Austr.,1903, 
219.) 

W. Aust,: Waroona(Berthoud), Perth, Geraldton; in October 
and November. A handsome and very distinct species. 

231. A . oehraceella Walk. 

(Crambua ochracMllutt Walk., Oat. xxvii., 177; Arotrophora 
bchraceell a Meyr., Proc. Linn. 8oc. N. 8. Wales, 1882, 175.) 

N.S.W.: Newcastle, Sydney; in October. Attached to Bankna 
M>rrala $ the larva probably feeding in the cones. 

* 232. A . charirtu, n.sp. 

16-17 mm. Head and thorax white. Palpi 3£, ochreous? 
white above and towards base beneath. Antennas strongly 
dentate. Abdomen whitish. Forewings elongate, rather narrow 
towards base, posteriorly dilated, costa slightly arched, apex 
obtuse, termen straight, rather oblique; white, with some small 
fine scattered pale ochreous-yeilo wish strigulae, especially towards 
margins, where they are touched with grey; a deep yellow streak 
from before £ of costa to beneath middle of disc, thence angulated 
upwards to end of bell, narrowed towards extremities; a straight 
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deep yellow streak, suffused with ferruginous-orange posteriorly 
from apex to tornus : cilia white. Hiudwings whitish; cilia 
white. 

Q.: Cook town (Meek); two specimens. 

233. A. arcuatalis Walk. 

{Scapula arcuatali* Walk., Cat. xxxiv., 1474; Crambus sub - 
margindlus ib. xxxv., 17ti0 ; Er omens transcissella ib. 1762 ; 
Arotrophora arcuatali s Meyr., Proc. Linn. Soc. N. B. Wales, 1881, 
530.) 

N.B.W. : Sydney, Blackheath (3500 feet) — Vic. : Gisborne, 
J)imboola(Lyell) — Tasm.: Launceston — S. Aust.: Mount Lofty, 
Mount Gatubier, Wirrabara — W, Aust.: Bridgetown(Berthoud), 
Perth, York, Geraldton; from October to Decernlmr and February 
to April, l^arva in flower-cones of Hanksia serrata y in July and 
August, and again in January. 

234. A. chionaula , n.sp. 

<J$. 15-16 mm. Head white. Palpi 4^, fuscous, white above 
and towardsbase beneath. Autennw in ^shortly dentate. Thorax 
white, shoulders more or less suffused with fuscous. Abdomen 
oobreouN- whitish tinged with grey. Forewings elongate, poste- 
riorly rather dilated, costa anteriorly gently arched, posteriorly 
straight, apex round -pointed, tertnen faintly sinuate, oblique; 
whitish densely irrorated with dark fuscous, appearing dark 
grey; sometimes an undefined streak of ferruginous red suffusion 
beneath costa anteriorly; a suffused irregular white longitudinal 
median streak from base to end of cell, thence bent up to oosta 
before apex; a more or less marked spot of ochreous-yellowish 
suffusion beneath ibis in middle of disc; sometimes some ferru- 
ginous-red scales at apex : cilia whitish, with three fuscous shades 
tipped with dark fuscous. Hiudwings whitish-grey or light 
grey, becoming darker grey towards apex; cilia whitish, with two 
indistinct grey shades. 

VV. Aust.: Perth; in November, nine specimens. 
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23ft. A . canthfJia*, n.sp. 

9. 2lmni. Head and thorax light fuscous irrorated with 
whitish. Palpi 5, ochreoua irrorated with grey and beneath with 
whitish. Abdomen light greyish-oohreous. Korewing* elongstg, 
posteriorly considerably dilated, costa gently arched, apex 
obtuse, ternien somewhat rounded, slightly curved, rather 
oblique; forruginous-oehreous irrorated with dark grey, dorsal 
third suffused with grey and sprinkled with whitish; trapezoidal 
blotch of dark grey suffusion extending on costa from near base 
to beyond J, discat edge much shorter and broadly suffused with 
bright ferruginous, posteriorly reaching end of cell, posterior 
side edged by a fascia of white suffusion sprinkled with grey 
strigula* and extended to dorsum : cilia white suffusedly barred 
with grey. Hmdwings pale grey, faintly dchreous- tinged; cilia 
grey-whitish. 

N.8.W.: Mittogoug; in March, one specimen, beaten from 
Banksia apinulona . 

236. A. piraeti#, n.sp. 

9. 16 mm. Head and thorax pale fuscous mixed with whitish. 
Palpi 6, fuscous, darker beneath with base whitish, sprinkled 
with whitish above. Abdomen li^hfc fuscous. Forewmgs 
elongate, posteriorly slightly diUted, costa anteriorly moderately, 
posteriorly slightly arched, apex obtuse, termen straight, oblique; 
fuscous, irregularly strigulatrd with ferruginous and sprinkled 
with whitish; an undefined triangular patch of darker fuscous 
suffusion extending on costa from £ to aj>ex, with angle resting 
on end of cell; a small ferruginous spot with some black scales 
beneath submedian fold at another beneath lower angle of cell, 
and a short linear transverse mark on upper angle; kome sea tiered’ 
blackish scales on dorsum and termen : cilia light fuscous, with 
two darker shades. Hind wings and cilia psle fuscous 

Task.: Deloraine; iu November, one specimen, 

. . 237, A. eaatatien, n.sp. 

<J. 20mm. Head wlntitili. Palpi 6, dark grey, mixed| 
externally with ferruginoun-ochreous, above and beneath Hprinkled 
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with whitish. Antenme shortly dentate, thickened on central 
third. Thorax whitish, shoulders suffused with ferruginous- 
brownish. Abdomen pale grey* Forewings elongate, posteriorly 
rather dilated, costa anteriorly gently, posteriorly slightly arched, 
apex obtuse, termen almost straight, oblique; ferruginous* 
brownish, much mixed with grey; dorsal third mixed with 
whitish, with a few black specks; an elongate-triangular patch of 
dark grey suffusion extending along costa from J to apex, mixed 
with deep ferruginous-brown, undefined anteriorly, darkest 
posteriorly, with angle resting on upper angle of cell; posterior 
margin of cell marked with bright ferruginous-brown, with a 
few black specks : cilia light grey, with two dark grey shades. 
Hindwings light grey, darker-strigulated; cilia whitish-grey, with 
faint darker subbasal line. 

S. Aust.: Mount Lofty(?); one specimen. Type in Coll. Lower. 

238. A. xythoptsrana Meyr. 

( Arotrophora xythopterana Meyr., Proc. Linn. Soc. N. 8. Wales, 
1881, 529.) 

N.S.W.: Sydney, Mittagong; in August and March. Larva 
in a silken tube among leaves of Lomatia silaifolia ; probably 
also on Banksia, as the imago has been beaten from it. 

239. A. ammarcha Low. 

( Tortrix anemarchm Low., Trans. Hoy. Soc. S. Austr. 1902, 286,) 

(J9* 24-30 mm. Head and thorax light brownish-ochreous. 
Palpi 6. Antexmie in strongly dentate. Forewings elongate- 
oblong, posteriorly rather dilated, costa gently arched, apex 
obtuse, termen nearly straight, rather oblique; pale greyish or 
pale ochreous, reticulated throughout with ferruginous-brown or 
ferruginous-oohreous : Cilia ochreous, irrorated or suffused with 
feriiaginous-brownish. Hindwings whitish-grey, obscurely gfcri- 
gulafed with grey; cilia whitish. 

N.S.W.: Sydney — Task.: Launceston — W. Aust.: Perth; in 
October and November, beaten from Banksia marginata . Pro- 
bably rather common but very retired in habit. In Lower** 
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•original description the size given, 20tnra., is a clerical error for 
dO tom* 

240. A. ammode#. n.sp. 

<£ $. 20*22 mm. Head, palpi, and thorax ochreous-brown, palpi 
6, tinged with ferruginous. Antennw in $ strongly dentate. 
Abdomen grey. Fore wings elongate, posteriorly dilated, costa 
moderately arched, apex obtuse, fcermen almost straight, rather 
oblique; ferruginous-brown; a rather broad streak of grey suffu- 
sion With a few blackish specks extending along dorsum from 
near base to a large similar subfcriangular tornal patch, which 
limits cell posteriorly and reaches its upper angle; a minute 
blackish dot above lower angle of cell : cilia rather dark grey. 
Hind wings grey, obscurely darker-strigulated; cilia whitish-grey, 
with grey subbasal shade. 

Yio. : Dandenong, Beacons held (Lyoll) ; in November and 
March, two specimens. 

241. A. pertinax , n.sp. 

9. 22 mm* Head and thorax light fuscous. Palpi 5, light 
fuscous sprinkled with darker. Abdomen whitish-fuscous. 
Forewings suboblong, costa moderately arched, apex obtuse, 
ter men almost straight, oblique; light fuscous, strewn throughout 
with ferruginous-fuscous strigulie sprinkled with black specks; a 
slight darker suffusion indicating a basal patch with irregularly 
angulated outer edge, and an augulated central fascia confluent 
with a large triangular costal patch extending nearly to apex : 
•cilia light fuscous mixed with darker (imperfect). Hind wings 
pale grey, indistinctly darker-strigulated; cilia whitish-grey. 

Vic*: Healesville; in November, one specimen. 

242. A. Mlthrata y n*sp. 

<£9* 1646 mm. Head and thorax lighf fuscous irrorated with 
whitish. Palpi 6J-4, fuscous irrorated with whitish. Antenna 
in $ rather strongly dentate. Abdomen light greyish-oebreous. 
Forewiqgs elongate, posteriorly somewhat dilated, costa gently 
arched, apex obtuse, termen hardly rounded, oblique; light 
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fuscous, more or lass distinctly strigulatwl with dark fuscous, 
especially on margins; an undefined trapezoidal patch of dark 
fuscous suffusion extending on costa from near base to discal 
edge much shorter and terminated posteriorly by a white trans- 
verse-linear mark on end of cell; some whitish irroratiun beyond 
this patch, especially towards costa; two patches of dark fuscous 
irroration towards termen more or less distinctly outlined with 
dark fuscous and sometimes partially edged with whitish, upper 
subtriangular, lower larger, somewhat renifortn : cilia pale fuscous 
jrrorated with whitish, with three interrupted darker fuscous 
shades indicating bars. Hindwings uniform pale fuscous; cilia 
wliitish'fuscous, towards tips whitish. 

Vic.: Gisborne(Lyell); in February and March, two specimens. 

243. A. humerella Walk. 

(CrambuH humerellus Walk., Cat. xxxv*, 175b; Tortrix centu - 
rionana Meyr., Proe. Linn. Soc. N. 8. Wales, 1881, 518.) 

N.S.W.: Sydney — Vic.: Beaconsfield(Lyell) — S. Aust.: Mount 
Lofty; in July and August. 

*244. A. hemerana Meyr. 

(Arolrophora h truer ana Meyr., Proc. Linn. Soc. N. S. Wales, 
1882, 176.) 

Female with forewings narrower than in termen more 
oblique. 

Vic. : Mount St. Bernard, 5000 feet(Lyell) — Tasm. : Mount 
Wellington, 3000 feet; in February. 

245. A . confuaana Walk. 

(Pceditca confnsana Walk., Cat. xxviii., 381; Arotrophora 
confmana Meyr., Proc. Linn. Soc. N. S. Wales, 1881, 532.) 

IL8.W. : Sydney; hi October, March, and April, amongst 
Banksia . 

246. A. llvidana Meyr. 

(Arotrophora Uvidana Meyr., Proc. Linn. Soc* N. S. Wales, 

1881 , 631 .) 



UY K. MKYRICJC. 


m 


Q.: Brisbane — N.8.W.: Sydney, Bulli, Mittagong, Bathurst — 
VlO.: Gisborne, Diniboola(Lyell) — Tahm.: Ijaunceston, George*# 
Bay — S. Aust.: Mount Lofty — W. Aust.: Albany, Perth, York; 
in October, No vernier, January, March, and April. The species 
varies a good deal, even in form of wing; some specimens may be 
said to have the costa moderately arched, others slightly; the 
Bathurst example is the largest (9, 16 mm.), with the longest 
palpi, and has the termeri of forewings sinuate, but I am unable 
to regkrd it as distinct; no two specimens are quite alike. I 
was, however, accustomed to meet with the species commonly, 
and never had any doubt of its identity. 1 mention these par- 
ticulars because they contribute to the difficulty of what follows. 

I have bred this species from the larva under circumstances so 
singular that I cannot interpret them to my own satisfaction, 
and therefore give them at length in the hope that local workers 
will make investigations on the subject. 1 found some extra- 
ordinary larvie, of which I made the following description: Larva 
apodal, slender, cylindrical, head small, semicircular, segments 
2-4 (especially 2) much swollen, all incisions well-marked, anal 
segment pointed and with short spines towards apex; positions 
of all legs indicated by feeble sucking-basos; ordinary spiracles 
absent, but two dorsal spots on each of segments 2-4 greatly 
enlarged and furnished with a longitudinal slit; rather dark 
fuscous, reddisic tinged; head and hack of segment 2 blackish, 
segments 2 and 3 with a reddish dorsal line; large dorsal spots 
of segments 2-4 light ochreous; all other spots obsoletely repre- 
sented by slight depressions ; anal segment blackish towards 
apex : mines a long rather broad gallery down leaves of a large 
coarse sedge like plant growing iri dry bush at Botany Bay, in 
August; the lost three segments of body are held at a right angle 
and used as a lever for motion within the gallery; pupation out- 
side the mine, amongst refuse. From these larva* T bred one 
rather small and pale female specimen, with sothew hat less 
ferruginous suffusion than any other example possessed, fore- 
wings hardly diluted posteriorly; costa slightly arched : I have a 
captured male from Sydney which hardly differ* from it; drift 
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shows the normal structure of the antennae, which is character- 
istic, the dentations being very strong. There are three possible 
interpretations of this recorded observation, vis.: 

(1.) The larval habit recorded is that of A. lividana : against 
this may he set the repeatedly observed fact that the imago is 
attached to Banhtia , from which I have habitually beaten it. 
this being recorded in my diary, and that the allied species are 
all equally attached to Banksia , implying community of habit; 
whilst the other bred species of the genus are known to feed 
on j B anhtia and its allies, and their larvae are quite normal in 
structure. The larva described above is altogether singular, and 
i know nothing approaching it. 

(2.) The larva described is that of some other species unknown, 
and the larva of A. lividana was introduced accidentally with 
the foodplant without being observed; as only one was bred, this 
is conceivable, but it does not seem at all likely. I always kept 
each kind of liirva in a small separate receptacle. 

(3.) Two species are confused under the name of A. lividana , 
one feeding as described, the other being a /fonAwa-feeder; this 
explanation derives some support from the variation in the speci- 
mens, but involves the improbable supposition that two species 
so closely allied as to lie practically indistinguishable have larva* 
so divergent in structure. 

For myself, I can only say of the above explanations that all 
three seem to me nearly equally improbable. I fully expected 
some specially interesting insect from these curious larvae, and 
was much disappointed to rear a common Tortricid of which I 
bad regarded the habits as practically already known. If obliged 
to choose one of the three explanations, I should select the 
second. 

247. A. atimana Meyr. 

{Arotrophara atimana Meyr., Proc* Linn. Soc. N. S, Wales, 
1881, 833.) 

Q.: Brisbane(Turner) — N.8.W.: 8ydney;in August, September, 
and January* A small thoracic crest is present in this species. 
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248. A . a nap tin, n.sp. 

£ 9 . 16*16 mm. Head, palpi, and thorax fuscous finely 
sprinkled with whitish, palpi 3§. Antenna in g moderately 
dentate. Abdomen ochreous-grey. Forewings elongate, pos- 
teriorly dilated, costa moderately arched, apex obtuse, termen 
straight, oblique; fuscous, finely sprinkled with whitish, towards 
margins strigulated with darker; a trapesoidal darker fuscous 
blotch en dorsum l>e£ore middle, its up|>er edge forming anteri- 
orly a spot of deep ferruginous and blackish scales reaching fold; 
a large subtriangular suffused darker fuscous blotch extending on 
costa from before £ to beyond middle and reaching fold, variably 
mixed with deep ferruginous and blackish, darkest posteriorly, 
and containing a lighter patch on costa; beyond this is sometimes 
a broad fascia of stronger whitish irroration, in which ate two 
black dots on angles of cell; two or three somewhat darker spots 
on costa posteriorly, and an irregular transverse streak before 
termen : cilia fuscous, slightly whitish -sprinkled, with darker sub- 
basal line. Hindwings grey; cilia pale grey. 

N.S.W.: Blackheath(3500 feet), Mount Kosoiusko(47O0 feet) 
— Tasm.: George's Bay; in January and February, seven 
specimens. 

33. Eulia Hb. 

Sulia Hb., Verx, 392 (1826^ ... ... ... type minitirana. 

Lophoderu* Stph., Oat. Brit. Ins. 184(1829) ... type minis tr ana. 
Qobma Walk., Cat. xxxv., 1805(1866) type oopiosana. 

Antenna in moderately ciliated. Palpi moderate, porreoted, 
second joint dilated with rough scales above and beneath, terminal 
moderate. Thorax with well-developed crest. Forewings with* 
3 from angle, 7 separate, to termen. Hindwings with 3 and 4 
connate, 5 approximated to 4 at base, 6 and 7 approximated 
towards base. 

A genus of some extent, but mainly European and American, 
especially developed in South America* 
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24 9 . E* ci*i>iQ«an& Walk . 

(Gobfua copiomna Walk., Cat. xxx v., 1805; Tortrix ceramirana 
Meyr., Proc. Linn. 8oc. N. S. Wales, 1881, 512; T. anj)fraspi» 
Low., Proc. Linn. 8<»c. N. 8. Wales, 1900, 410.) 

Q.: Brisbane; in Deoember ami May. This species seems to 
be distinctly related to the South American forms of the genus, 

34. Hahmologa Meyr. 

HarmoUtga Meyr., Trans. N. Zeal. Inst. 1882, 44... type oblongana . 

Antenna* in $ ciliated. Palpi moderate, porrecied, second 
joint witli rough projecting scales above and beneath, terminal 
moderate. Thorax with crest. Forewings with 3 from angle, 7 
separate, to termen. Kind wings with 3, 4, 5 approximated 
towards base, 6 and 7 stslked or approximated towards base. 

Besides the following, there are about eight New Zealand 
species. 

250. U. miserana Walk. 

(Teras rniserana Walk., Cat. xxviii., 301; T, canigerana ib.301; 
T, absumpUina ib. xxxv., 1780; Cacfvcia raiser ana Meyr., Proc. 
Lintu 8oc. N. 8. Wales, 1881, 498.) 

Q: Cairns(Dodd), Nelson(Lyell), Toowoomba — N.S.W.: New- 
casile, Sydney, Wollongong; throughout the year. Also occurs 
in Java and As<am. Larva rather slender, cylindrical, wiih 
scattered whitish hairs; grey-whitidi, posteriorly ochreous- tinged; 
two br ownish-ochreous spots placed longitudinally on back of 
each segment; lateral line moderately broad, reddish-fuscous . 
J*eod dark fuscous; segment 2 whitish, posteriorly tinged with 
ochreous, posterior angles suffused ly blackish ; feeds between 
joined leaves of Fieun beujnmina and another Ficus not identified, 
rolling up a corner for shelter, in August (and doubtless most of 
the year); pupation in same position. 

251. II. crobylota, n.sp. 

25 mm! Head white, between anb»nnee with a long pro* 
jectnig tuft of hairs suffused with light grey. Palpi white, with 
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a longitudinal dark grey streak on side, above with expanded 
white hairs. Antennal citations Thorax white sprinkled 
with grey. Abdomen pale greyislnochroous. Foie wings sub- 
oblong, costa anteriorly moderately, posteriorly slightly arched, 
with moderately broad fold reaching from base to middle, ap**x 
rounded-obtuse, termen rounded, rather oblique; white, somewhat 
sprinkled with p«le greyish, and strewn throughout with dark 
grey strigulw partially mixed with black and ferruginous; the 
black markings appear to indicate edge of basal patch, anterior 
edge of central fascia, and triangular costal patch, but these are 
hardly traceable except towards costa; a rather laige dorsal 
patch of grey suffusion before torn us : cilia white, on basal half 
with indiciitiousof undefined dark grey bars* Hind wings thinly 
scaled, whitish, towards apex suffused with light grey; cilia grey- 
whitish. 

N. Guinba: Fakfak; one specimen. Allied to H mi&emna, 
but larger, with hind wings more whitish, and specially charac- 
terised by the peculiar frontal tuft. 

35. Cnkphasia Curt. 

Cnephasia Curt, Brit. Ent. iii., 100(1826) ... tyf»e pa$cw*na. 
SciuphUa Tr\, Sehmett. Eur. vii., 233(1 82b) . type wahlhomiana. 
Dipterina Meyr,, Proc. Linu. Soc. N. S. Wales, 

1881,523... ... ... ... ... type imbn'forana. 

Antennae iti $ moderately or strongly ciliated. Palpi ihoder- 
ate or long, ponrected, second joint with projecting scale* above 
and beneath, terminal moderate. Thorax sometimes with small 
4re*t. Fore wings with 3 from angle, 7 separate, to t< mien. 
Hiudwings with 3 and 4 connate, 5 approximated to 4, 6 and 7 
stalked. 

A genus of considerable extent and nearly cosmopolitan. 

252* C< periorma, n.sp. 

<£$♦ Head, palpi, antennas, thorax, and abdomeu 

dark fuftcoua; palpi with a longitudinal orsnge-yrllow band on 
second joint, base whitish; an'tfchnae in $ dentate on apical half, 
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dilations 2. Fore wings elongate-triangular, costa gently arched, 
apex obtuse, termen rather bowed, little oblique; dark fuscous, 
irregularly marked and striated with darker; basal patch contain- 
ing two or three blue-metallic striae, its edge marked by a strong 
curved dark fuscous stria, followed by two pairs of subconfluent 
blue-metallic striae; disc beyond this strewn with scattered pale 
bluish hairscales; a dark bronzy-fuscous streak from f of costa to 
termen above tornus, preceded by n pair of lighter striae becom- 
ing gradually violet-blue-raetallic downwards, and followed by a 
violet-blue-metallic stria, confluent beneath with a similar sub- 
marginal stria; a light ochreous streak runs round apex, sometimes* 
nearly obsolete : cilia fuscous, with interrupted dark fuscous 
subbasal shade. Hindwings dark fuscous irregularly striated 
with darker, base of scales pale; along lower half of termen a 
suffused blackish patch, irregularly marked on marginal portion 
with violet-golden-raetallic and on inner portion with light 
ochreous-yellowish; cilia fuscous, with blackish-fuscous subbasal 
shade, mixed with pale golden-metallic on terminal patch. 

Q.: Cairns(Dodd ); in October and April, six specimens. A 
very curious species, but C. catenata forms a clear connecting, 
link with normal forms. 

253. (7. catenata , n.sp. 

£.15 mm. Head and thorax fuscous. Palpi rather long,, 
fuscous, second joint with a longitudinal ochreous-orange stripe. 
Antenme dentate, dilations 1. Abdomen dark fuscous, anal tuft 
yellowish. Forewings moderate, posteriorly dilated, costa moder* 
ately arched, apex obtuse, termen bowed, somewhat oblique; 
rather dark purplish-fuscous, with scattered dark ferruginous- 
brown strigulie; costa strigulated with dark ferruginous-brown, 
costal edge whitish between these; edge of basal patch dark 
ferruginous-brown, obtusely angulated above and in middle; 
central fascia very narrow, dark ferruginous-brown, angulated 
and twice interrupted in disc, dorsal section somewhat broader; a- 
dark ferruginous-brown streak from $ of oosta to middle of ter- 
men; apical area beyond this striated with leaden-metallic and 
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ferruginous-brown : cilia light ochreous with two purplish-fuscous 
shades sprinkled with dark fuscous. Hind wings ochreous- whitish, 
posteriorly strigulafced with grey, apex suffused with grey; some 
dark purplish-grey suffusion on dorsum terminated by a dark 
fuscous trajKJKoidal spot on tornus; cilia whitish with a faint rosy 
tinge, with grey subbasal line becoming dark grey on tornus. 

N.8.W.: Roseville, Sydney (Lyel I); in April, one specimen. 
Type in Coll. Lyel!. 

254. C . orthiaB , n.sp. 

20 mm. Head, palpi, and thorax dark grey, thoracic crest 
blackish. Antennal ciliations 4. Abdomen light grey. Fore- 
wings eiougate, moderate, rather dilated posteriorly, costa moder- 
ately arched, apex obtuse, termen almost straight, rather oblique; 
light grey, somewhat, sprinkled with whitish, and strigulatad 
throughout with black accompanied by a few ferruginous scales; 
basal patch rather small, darker, somewhat mixed with ferrugin- 
ous-brown, edged by a strong straight direct black streak 
attenuated to a line on costa, and somewhat bent just beneath it; 
central fascia rather narrow, straight, rather oblique, darker, 
edged with irregular blackish stria?; apical area beyond an 
irregular stria from jj of costa to tornus suffused with darker 
grey, on costa marked with four small blackish-grey spots : cilia 
light grey mixed with darker, with blackish-grey subbasal shade. 
Hind wings light grey, suffusedly spotted with darker; cilia grey- 
whitish, with two grey shades. 

Vic.: Oastlemaine (Drake); in October, one specimen. Type 
in Coll. Lyell. 

255. C. lencea, n.sp. 

g. 18 mm. Head and palpi grey sprinkled with darker and 
tinged with reddish. Antennal ciliations 4. Thorax dark grey 
mixed with ferruginous. Abdomen pale gray. Fore wings 
elongate-triangular, costa moderately arched, apex obtuse, termen 
faintly sinuate, rather oblique; light grey much suffused with 
whitish, with slight scattered strigulje of black and ferruginous 
scales; some small darker spots along costa; bass) patch short, 
2C 
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suffused with ferruginous-reddish mid strongly edged with black, 
edge angulftted above middle and indented bolow middle; central 
fascia very narrow, straight, rather oblique, suffused with ferru- 
ginous-reddish and edged with black, posterior edge rather 
rounded-prominent above middle; indistinct darker spots towards 
tornus and middle of tennen : cilia grey mixed with whitish and 
light brown-reddish, basal third spotted with darker grey. Hind- 
wings whitish-grey coarsely strigulated with grey; cilia grey- 
whitish, with two grey shades. 

$. Forewings more elongate and less dilated than in £; dark 
grey, suffused throughout with ferruginous-reddish, and strigu- 
lated with deep ferruginous mixed with black, with scattered 
grey-whitish scales; markings as in but hardly traceable except 
posterior edge of central fascia which is defined with deep ferru- 
ginous edged with some grey- whitish scales, rounded prominence 
above middle well-marked : cilia grey much suffused with ferru- 
ginous-reddish, with two undefined blackish lines, tips ochreous- 
whitish, 

W. Aust.: Waroona (Berthoud); in September, two specimens 
— Vio.: Castlemaine( Drake); in October, one specimen. Types in 
Coll. Lyell. 

256. C. phosphora , n.sp. 

<J9- 18-20 mm. Head, palpi, and thorax grey or dark grey, 
sometimes slightly reddish-tinged. Antennal ciliations in 4. 
Abdomen grey. Forewings rather elongate, moderate, dilated 
posteriorly, costa moderately arched, apex obtuse, termen nearly 
straight, oblique; grey or dark grey, somewhat sprinkled with 
whitish and ferruginous-reddish, in 9 darker and more reddish- 
tinged, with scattered dark sfcrigte of blackish irroration with 
so me reddish scales, especially on dorsum and towards termeu; 
basal patch and oentral fascia dark grey, often sprinkled with 
ierruginous-reddish, margined with cloudy blackish lines, edge of 
basal patch curved or rather bent above middle, central fascia 
moderate, oblique; four or five small dark grey spots on posterior 
half of costa ; cilia greyish, sometimes reddisU-eprinkled, with 
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two dark grey lines, basal third sometimes barred with darker, 
Hindwings clear whitish, with a few scattered grey spots; a 
rather narrow suffused grey terminal fascia, broader at apex; 
cilia whitish, with dark grey subbasal line and pale grey post- 
median shade. 

Tasm.: Mount Wellington, 3100 feet; in November and Dei 
e**ml>er, nine specimens. Nearly allied to C\ rupicolana , but 
immediately distinguished by the quite different hindwingH. 

257. Cn rupicolana Mayr. 

( Diptcrina rupicolana Meyr., Proc. Linn. Boc. N. S. Wales, 
1881, 526; D, roftnanu ib. 525.) 

N.8. W.i Mummmdi, Sydney, B!ackhesth(35QO feet) — Vic.: 
Oisborna(Lyell), Wandiu( Jarvis'), Melbourne — B. Aost.: Mount 
lA>fty(Guest); from August to October. The form refluana is 
merely a dark variety. 


258. C. riyida , n.sp. 

17 mm. Head dark brown with a whitish central stripe. 
P.dpi dark fuscous, apex of second joint bf^n-whitish. An- 
tennal ciliations 1. Thorax blackish marked with white, patagia 
white with a black suhbasal bar and becoming dark, brown at 
tips. Abdomen pale ochreous-yellowinh. Fore wings elongate, 
posteriorly dilated, costa slightly arched, apex obtuse, ter men 
hardly rounded, rather oblique; ochreo us- white; markings dark 
leaden-grey edged with strong black stritc of raised scales; basal 
patch marked with three black stria*, with some whitish suffusion 
between first two, outer edge irregular, excised below middle, 
followed by two or three blackish strigulm towards dorsum; a 
black dot on costa before central fascia, and two beyond it; 
central fascia narrow, almost straight, direct, followed by a trans- 
verse-linear black mark in disc; a narrow fascia from f'bi costa 
to torftus; some black dots round apex and termen irregularly 
connected with this and each other : cilia whitish-ochreous, with 
two dark grey partially interrupted shades. Hindwings grey* 
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darker posteriorly; cilia wlutish-ochreous, with broad grey sub- 
basal shade. 

W. Aust.: Waroona(Berthoud); in September, one specimen. 
Type in Coll. Lyell. 

259. V. cedilis , n.wp. 

(J. 13 mm. Head and thorax brown sprinkled with whitish 
and blackish, thoracic crest well developed. Palpi rather long, 
brown sprinkled with black, tip white, Antennal dilations 2. 
Abdomen dark grey. Forewings elongate-oblong, costa ante- 
riorly gently, posteriorly hardly arched, apex obtuse, fcerinen 
almost straight, rather oblique; whitish, with a few scattered 
brownish strigulae, on costa with a few blackish dots; markings 
dark ferruginous-brown mixed witli black; basal patch moderate, 
outer edge almost rectangularly angulated in middle; central 
fascia moderately broad, straight, very oblique; costal patch 
moderate, semicircular; a triangular blotch extending along 
upper of terinen, its apex reaching to disc beneath posterior 
edge of costal patch : cilia light greyish, with a ferruginous- brown 
Hubbasal shade mixed with blackish. Hindwings dark grey, 
lighter towards base; cilia whitish-grey, with dark grey subbasal 
shade. 

Vic.: Lorne(Lyeli); in February, oue specimen. Type in Coll. 
Lyell. 

260. C. tribolana Meyr, 

( Diptci'ina tribolana Meyr., Proc. Linn. Soc. N. 8. Wales, 1881, 
525; i>. gnophodryas Low., Trans. Roy. Hoc. 8. Austr, 1902, 
254.) 

Vio.: Macedon(Itaynor) — Task.: Mount Wellington; in Novem- 
ber and December. 

261. C. crotala f n.sp. 

(J. 18-14 mm. Head, palpi, and thorax fuscous mixed with 
white. Antennal ciliations 4. Abdomen light fuscous. Fore- 
wings elongate, posteriorly somewhat dilated, costa gently 
arched, apex obtuse, terraen nearly straight, rather strongly 
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oblique; light fuscous more or less mixed with whitish, with 
scattered spots and striguhe o! dark fuscous irroration; markings 
somewhat darker fuscous, irregularly marked with strigulte of 
blackish irroration accompanied by some whitialvoehieous scales; 
basal patch moderate, outer edge rather aoutely angulated above 
middle; central fascia moderately broad, aoutely angulated above 
middle, becoming obsolete on dorsal third; costal patch moderate, 
rounded; a very undefined terminal fascia becoming obsolete 
towards tornus : cilia light fuscous, with dark fuscous suhbasal 
line. Hindwings rather dark grey; cilia light greyish, with dark 
fuscous subbasal line. 

Tasm.; Deloraine; in November and De cornier, three sjKicimens. 

262. C . elereodea, H.sp. 

<£ 9 . 15*17 mm. Head, palpi, and thorax fuscous mixed with 
dark fuscous. Antennal ciliations in £ 2^. Abdomen dark 
grey. Forewings elongate, slightly dilated posteriorly, costa 
gently arched, apex obtuse, termen slightly rounded, rather 
oblique; fuscous or dark fuscous, sometimes more or less sprinkled 
with ferruginous, irregularly strigulated with blackish; costal 
edge sometimes whitish; markings darker, much mixed with 
blackish, especially on margins; edge of tj&s&l patch curved or 
rather bent in middle; dorsal g between this and ceutral fascia 
more or less mixed with whitish; central fascia moderately broad, 
narrowed towards costa, little oblique; a very undefined fascia 
from § of costa to tornua : cilia grey, with interrupted blackish 
subbasal shade. Hindwings dark fuscous, somewhat lighter 
Anteriorly; cilia fuscous, with darker subbasal shade. 

Vio.: Gisborne(Lyell), Waudin( Jarvis), Macedon, Heales villa 
— Tasm.: Deloraine, Mount Wellington; from October to Decem- 
ber, nine specimens. 

263. C. mermera t n.sp. 

<£$. 15-18 mm. Head and thorax fuscous mixed or sometimes 
.suffused with whitish. Palpi fuscous irrorated with dark fuscous, 
-mixed with white towards apex of joints. An ten nee in £ dentate 
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on apical half, dilations 1| diminishing to 1. Abdomen light 
fuscous mixed with whitish. Forewings elongate, posteriorly 
dilated, costa gently arched, apex obtuse, termen almost straight, 
oblique; whitish, variably and irregularly marbled with fuscous 
or sometimes mostly suffused with fuscous, more or less mixed 
irregularly with whitish-oebreous or pale yellowish and some- 
times in disc and towards dorsum with ferruginous; markings 
rather dark fuscous marked with blackish; basal patch moderate, 
outer edge obtusely: angulabed in middle; central fascia rather 
broad, oblique, on lower half sometimes obsolete except posterior 
edge; four or five aubquadrate spots on posterior half of costa, 
two of them sometimes confluent into a blotch; a variable 
irregular blotch before middle of termen : cilia whitish barred 
with fuscous, with a fuscous subbasal shade. Hind wings in £ 
whitish suffusedly striated with light grey, in the Gisborne speci- 
men light grey striated with darker, in 9 grey; cilia whitish, 
with grey subbasal line. 

Vic.: Lor»e(3 $’*)» Gi»borne(l ^(Lyell) — T ahm.: Mount Wel- 
lington, 3100 feet ($ 2 's); from December to March, This is a 
variable species, and th^ fact that the sexes are from different 
localities introduces a flight element of uncertainty, but there 
seems no reason to dispute their identity. 

' S. ruffuroiCL , n.ap, 

$ 9 . 9-1 2 mm. Head and thorax pale whitish yellow, shoulders 
narrowly, dark grey. Palpi dark reddish-grey, towards apex 
white. Antennal oiliations of 1. Abdomen light grey, anal 
tuft whitish. ForewingB elongate, rather narrow, costa slightly 
arched, apex obtuse, termen obliquely rounded; pale whitish- 
yellow; a black dot on base of costa; a small triangular black spot 
on costa at J, whenoe a transverse direct line of black specks 
runs to dorsum, accompanied with two tufts of yellower scales; 
central fascia and costal patch united to form a rather broad 
dark grey black-mixed fascia beyond middle, considerably ex- 
panded towards costa; anterior edge marked with a blackish stri* 
forming a triangular black spot qn costa and accompanied by 
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some raised scales, posterior edge also marked with raised scales 
in disc; a line of black specks from costa at £ to ternien above 
tornus : cilia grey-whitish, towards base sprinkled with black 
specks. Hind wings grey, in thinly scaled and subhyaline 
anteriorly; cilia pale greyish. 

Q. : Htradbroke Island (Turner) — N.S.W. : Sydney — Vic. : 
Melbourne(Drake); from September to February, seven specimens. 

265. C . ochroptila , n.sp. 

1 G mm. Head and thorax fuscous-whitish. Palpi whitish* 
ochreous somewhat mixed with fuscous. Antennal oiliationa 
minute. Abdomen pale greyish-ochreous sprinkled with fuscous. 
Forewinga elongate, posteriorly dilated, costa slightly arched, 
apex obtuse, termen slightly rounded, somewhat oblique; light 
brown irregularly mixed with darker; dorsal third mixed with 
grey-whitish, and marked with longitudinal rows of small spots 
or strigulw of blackish irroration; costa spotted and strigulated 
with blackish; a large subtriungular blotch of dark fuscous 
suffusion extending on costa from about \ to J, its apex in 
middle of disc, posterior edge slightly concave, margined by an 
ochreous- whitish blotch extending to terraeu and nearly to 
tornus, containing a roundish central spot of brown suffusion 
connected with middle of termen by a brown and black streak : 
cilia ochreous-whitish, barred with brown sprinkled with black- 
ish. Hindwings light fuscous, suffusedly spotted with darker; 
dorsal edge clothed with dense long hairs, beneath with a deep 
iridescent groove filled anteriorly with long <$W«ims-yeliow hair- 
scales and edged interiorly with rough bhwtt*h-grey hairs; cilia 
whitish-ochreous, with fuscous subbosol shade. 

N.8.W.; Sydney; in Ootober, one ipG&mteto, An abnormal 
species, recalling some forms of Arffyrophoi^bat there is no basal 
pecten in bind wings, 

36. Xbnothictw, n.g. 

Palpi long, porreoted, basal joint considerably elongated, 
swollen, second joint long, clothed with dense apprised scales 
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iUmiuishing to apex, terminal joint absent. Thorax smooth. 
Forewings with 3 from angle, 7 separate, to termen. Hindwings 
with termen indented or excised above middle; 3 and 4 connate, 
5 approximated to 4 at base, 6 and 7 closely approximated 
towards base. 

Type X parayona Meyr. Probably related to Cnephatia-, it 
has the neuration of Tortrix> but differs by the peculiar palpi 
and form of hindwings. 

266. X. parayona , n.sp. 

23 mm. Head, palpi, and thorax pale brownish-oehreous. 
Abdomen grey. Fore wings elongate, posteriorly dilated, costa 
gently arched towards extremities, somewhat sinuate in middle, 
apex obtuse, termeu slightly sinuate, little oblique; light 
brownish-ochreous sprinkled with brown; a few minute black 
strigulse on costa; edge of basal patch indicated on upper third 
by a sinuate line of black specks; a small cloudy reddish-fuscous 
dot on end of cell; an angulated subtermiual series of minute 
black dots on veins : cilia light ochreous (imperfect). Hind- 
wings with termen deeply excavated above middle, so as to form 
an obtuse prominence on vein 3; grey, darker posteriorly. 

Loyalty la.: Lifu; one specimen. 

267.X. semiota, n.sp. 

$. 23 mm. Head, palpi, and thorax brow n. Abdomen grey. 
Forewings elongate, posteriorly dilated, costa gently arched 
towards base, somewhat sinuate in middle, nearly straight pos- 
teriorly, apex obtuse, termen faintly sinuate, little oblique; 
brown, faintly lilac^tipged; basal patch small, edge indicated by 
several small black dots, angulated in middle; a small dark 
fuscous spot on costa before middle, a small dark fuscous spot of 
raised scales on fold beneath it, and two or three small black 
dots between these; indistinct irregular slightly darker patches 
on costa at £, before tornus, and towards termen, edged with 
scattered small blackish strigulse : cilia oohreous-brownisb, on 
costa barred with dark grey. Hindwings sinuate-indented on 
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npper half of termen; dark grey, obscurely darker-strigulated; cilia 
grey, with darker subbasal shade. 

Loyalty Is.: Lifu; one specimen. 

37. Diaotbnis Meyr. 

D indent* Meyr., Journ. Bomb. Nat. Hist. Soc. 

xvii., 979(1907) type pteroneura. 

Antennae in $ moderately ciliated. Palpi moderate, porrected, 
second joint with rough projecting scales diminishing to apex, 
terminal short. Forewings with tufts of scales on surface; 16 
simple, 3 and 4 closely approximated from angle, 7 separate, to 
tormen, cell in $ very short and narrow. Hindwings cilia 1J; 
3 and 4 separate, cell open between 4 and 6, 4 and 6 rising as 
brandies of parting-vein from near base, 6 and 7 as branches of 
upper margin of cell from before middle. 

Only oue species is known at present; it may be regarded as a 
development of Argyrotoxa . 

268. D. pteroneura Meyr. 

( Diactsni* pUrontura Meyr., Journ. Bomb. Nat. Hist. Soc. 
xvii., 980.) 

<£9. 8-10 mm. Forewings whitish-oebreous, pellucid between 
veins, veins fringed with oohreous and dark fuscous scales; upper 
half of central fascia oohreous, suffused on costa with blackish; 
a curved posterior transverse series of blaok specks in disc. 
Hindwings pellucid, veins fringed with whitish and grey scales. 

Q.: Cairns(Dodd); in October, one specimen. Also from India 
and Ceylon. 

38, Argyrotoxa Stph. 

Argyrotoxa Bteph., Cat. Brit, ii., 189(1829) 

(prav. Argyrotoxa) ... ... ... type borymannian * . 

Epitrichonma Low., Trans. Hoy. Soc. S. Austr. 

1908, 320 ... type nturobapta. 

Autennee in # ciliated. Palpi moderate, porrected, second 
joint with rough projecting scales above and beneath, terminal 
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short. Thorax with small crest Forewings with tufts of scales 
on surface; 3 from or near angle, 7 separate, to termini, 8 some- 
times from before angle, cell sometimes narrow in ( J. Hind- 
wings with 3 and 4 connate, 5 approximated to 4 at base, 6 and 
7 approximated towards base. 

A small genus widely distributed in the Northern Hemisphere. 

269. it. neurobapta Low. 

( Epilrichosma murohaptahovi Trans. Roy. Boc, S. Austr. 1908, 
320.) 

13-14 mm. Fore wings with costa clothed with dense rough 
hairs from base to $. Abdomen deep ochreous-yellow, with large 
expansible pencil of very long light fuscous hairs from each side 
before middle, reaching to apex. 

Q.: Cairns(Dodd); from October to December. 


270. A . lya»odes ) n.sp. 

<£. 21 mm. Head and thorax whitish-ochreous. Abdomen 
oohreous-whitish. Forewings suboblong, slightly dilated pos- 
teriorly, costa gently arched, apex rounded-obtuse, termen slightly 
rounded, almost vertical; whitish-ochreous, strewn with small 
brownish spots and strigul®, base of scales hyaline; these indicate 
a basal patch with oblique somewhat curved edge, a rather broad 
central fascia, a blotch from tornus reaching § across wing, an 
elongate irregular spot beneath costa posteriorly, and a rounded 
spot before middle of termen, these three last and a longitudinal 
streak through disc irrorated with blackish. Hind wings and 
cilia ochreous- whitish. 

N. Guinea : Sogeri; one specimen. 

39. DioHBLOpa Low. 

Diekalopa Low., Trans. Roy. Boc. S. Austr. 1901, 

76 type panoplana. 

Antennas in <J shortly ciliated. Palpi moderate, porrected'or 
subasoending, second joint with rough projecting scales above and 
beneath, terminal short. Thorax smooth. Forewings with $ 
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from angle, 7 and 8 stalked, 7 to costa. Hind wings with 3 and 
4 stalked or coincident, 5 closely approximated at base, 6 and 7 
stalked. 

Allied to Drachmobola ; an endemic genus. 

271. A panoplana Meyr. 

{Dichelia panoplana Meyr., Proc. Linn. Sou. N. S. Wales, 1881, 
480; Dichelopa dichroa Low., Trans. Roy. Soc. S. Austr. 1901, 76.) 

N.S.W. : Broken H ill ( Lower), Murrurundi, Bathurst — S. 
Auht. : Goolwa, Port Viotor(Lower), Petersburg — W. Aust. : 
Gerald ton; in October, November, and May. 1 have a note that 
the larva feeds on Dodonma , but no further particulars. 

272. D . lorimta , n.sp. 

<J. 9-10 mm. .Head and thorax yellow-ochreous mixed with 
leaden-grey, face with two whitish bars. Palpi yellow-ochreous 
sprinkled with grey, base and apex whitish. Abdomen dark 
fuscous. Forewings elongate, costa gently arched, apex obtuse, 
termen very obliquely rounded; bronzy-ochreous sprinkled with 
dark fuscous; a scries of irregular silvery- whitish spots along 
costa; about six irregular narrow blue-leaden metallic transverse 
fasciae not reaching costa, and some additional spots along dorsum 
and termen : cilia bronzy-ochreoua, with an indistinct grey line. 
Hind wings with 3 absent; dark fuscous; cilia fuscous, basal third 
dark fuscous. 

Q.: Warwiok(Turner) — N.S.W.: Murrurundi; from Sep tember 
to November, four specimens. 

273. D , aohranta , n.sp. 

£9. 12-14 inm. Head, palpi, and thorax light orange-yellowish, 
sometimes mixed with whitish. Abdomen grey. Forewings 
elongate, costa gently arched, apex obtuse, termen obliquely 
rounded; light oohreoits-yellowish or orange-yellowish, in paler 
examples apparently suffusedly mixed with silvery-whitish, in 
darker specimens with numerous small silvery-whitish spots 
arranged in transverse series, usually with some scattered dark 
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fuscous specks, sometimes tending to form strigulaa; sometimes a 
deeper orange suffusion extending as a broad more or less defined 
streak above middle from base to apex; costal edge tending to 
be whitish, sometimes very indistinctly strigulated with fuscous : 
cilia whitish-yellowish. Hindwings with 3 absent; grey; cilia 
whitish-grey, with grey subbasal shade. 

8. Aust.: Petersburg, Port Lincoln; in October and November, 
eight specimens. 

274. I). tar gode# t n.sp. 

$2. 11-13 mm. Head and thorax ochreous yellow. Palpi 
whitish, second joint centrally suffused with ochreoua-yellow. 
Abdomen grey. Forewings elongate, costa gently arched, apex 
obtuse, termen very obliquely rounded; ochreous-yellow, with 
numerous small si Ivory- whitish spots arranged in transverse 
series; costal edge more or less irrorated finely with grey between 
spots: cilia pale ocbreous-yellowish. Hindwings with 3 and 4 
stalked; grey; cilia whitish-grey. 

N.S.W.: Mount Kosciusko, 2700 feet; in January, twelve 
specimens. A constant species, differing from similar varieties 
of tho preceding variable species by the more oblique termen of 
forewings, and the presence of vein 3 in hindwings. 

275. D. mbnlo8a i n.sp. 

(J2- 1 3-1 6 mm. Head and thorax whitish-ochreous, suffused 
on sides with deep ochreous. Palpi ochreous, scales above and 
beneath whitish. Abdomen ochreous-whitish. Forewings elon- 
gate, costa gently arched, apex obtuse, termen rounded, in 
rather strongly oblique, in 2 very oblique; light ochreous-yellow- 
ish, suffused !y strigulated with brownish-ochreousor ferruginous- 
ochreous, in 2 with a rather broad suffused streak of pale ground- 
colour beneath costa from base to beyond middle : cilia ochreous, 
paler towards tips. Hindwings with 3 and 4 stalked; whitish- 
fuscous; cilia grey-whitish. * 

Q.: £i Harney (Turner); in October, four specimens. 
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40. Drachmobola Meyr. 

Drachmobola Meyr., Journ. Bomb. Nat. Hist. Soc. 

xvii., 978(1907) ... ... ... ... type periantra. 

Antenme in £ shortly ciliated. Palpi moderate, porrected, 
second joint with rough projecting scales beneath, terminal 
moderate or rather long. Forewings with small tufts of scales 
on surface; 3 from angle, 7 to termen, 8 and 9 out of 7. Hind- 
wings with 3 and 4 connate or short-stalked, 5 approximated, 6 
and 7 stalked. 

Belongs to the group of Spatalisti » and Argyrotoxa , in which 
it is immediately distinguished by the neuration. The only 
described Bpecies is from India. 

276. D . strigulata, n.sp. 

£.9-10 mm. Head whitish-ochreous, face whitish. Palpi 
white, second and terminal joints with faint grey subapical hands, 
terminal joint rather long. Antennal ciliations minute. Thorax 
whitish, indistinctly spotted with brownish. Abdomen grey. 
Fore wings elongate, hardly dilated posteriorly, costa gently 
arched, apex obtuse, termen sinuate, somewhat oblique; whitish- 
ochreous tinged with brownish, strewn with brown or dark 
fuscous strigulse; costa strigulated with blackish; basal patch, 
costal portion of central fascia, and sometimes a narrow terminal 
fascia more or less spotted with brownish suffusion; about twenty 
small round silvery-leaden-metallic spots, arranged principally 
in transverse rows on these markings and along dorsum and 
termen : cilia whitish-ochreous, barred with brownish and with 
a dark fuscous subhasal line except on a clear patch on upper 
half of tortneu. Hind wings whitish-ochreous strigulated with 
fuscous, towards costa suffused with grey, on lower part of 
termen with several small leaden- hietallic spots; cilia pale greyish- 
yellowish, with interrupted dark fuscous subhasal shade. 

Q<; Cairns(Dodd), in August and November, two specimens. 

277. D. ipnitis } n.sp. 

§>; 13-14 mm. Head and thorax grey mixed with pale ocbreou* 
and dark fuaoous< Palpi pale ochreous suffusedly irrorated with 
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dark fuscous except at apex of joints, scales of second joint long, 
terminal joint moderate. Abdomen fuscous. Fore wings elon- 
gate, costa gently arched, apex obtuse, terraen somewhat sinuate, 
rather oblique; grey, with very irregular transverse stria? of black 
irror&tion mixed with whitish-ochreous; between these are thick 
irregular leaden-metallic striqe : cilia grey, irrorated with whitish 
and blackish points. Hind wings rather dark grey; cilia grey. 

Q.: Cairns (Dodd;; in November, two specimens. 

41. Tymbarcha Meyr. 

Tymbarcha Meyr., Journ. Bomb. Nat. Hist. Boc. 

xviii., 622(1908) ... ... ... ... typo cerinopa. 

Antenna* in $ minutely ciliated. Palpi moderate, porrected, 
second joint with rough projecting scales above towards apex, 
terminal joint short. Fore wings with small tufts of scales on 
surface; 3 and 4 stalked, 5 approximated, 7 and 8 stalked, 7 to 
termen. Hindwings with 3 aud 4 stalked, 5 approximated, 6 
and 7 closely approximated towards base. 

Founded on one Indian species; a development of Spafalwti*. 

.278. T. glyoera , n.sp. 

9. 13 mm. Head, palpi, thorax, and abdomen pale whitish- 
ochreous. Forewitigs elongate, costa gently arched, apex obtuse, 
termen sinuate, somewhat oblique; whitish-ochreous; markings 
ochreous, infuscated on costa, with numerous tufts of raised 
scales, and a few scattered black specks; basal patch indicated 
by two strife, obtusely angulated in middle; central fascia distinct 
on costal half, moderate, terminated beneath by a black soaletuft 
in middle of disc; four or five small spots on costa posteriorly, 
and indications of strim proceeding from these: cilia pale 
whitish-ochreous, Hindwings grey-whitish; cilia whitish. 

Q.: Caims(Dodd); in November, one specimen. 

42, Sfatalistis Meyr. 

SpatalUtiB Meyr., Journ. Bomb. Nat, Hist. 80c. 

xvii., 978(1907) ... type rhopica. 
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Antennao in <J simple or minutely ciliated. Palpi moderately 
long, porrected, second joint with rough projecting scales above 
and beneath, terminal moderate. Forewings with tufts of scales 
on surface; 3 and 4 stalked, 7 separate, to terinon. Hind wings 
with 3 and 4 stalked, 5 approximated, 6 and 7 closely approxi- 
mated towards base. 

A genus of several Indian species; together with the four pre- 
ceding genera it forms a group derivable from Peronea . 

279. S. nummifera , n.sp. 

cJ. 11 mm. Hoad, palpi, and thorax light yellow. Abdomen 
grey, anal tuft ochreous-whitish. Forowings suboblong, costa 
moderately arched, apex obtuse, terrnen sinuate, rather oblique, 
clear yellow, with scattered ferruginoua-orangedots and atriguhe; 
three small patches on costa at base, and beyond middle mixed 
with fuscous and spotted with bright leaden-metallic; a patch on 
middle of dorsum, and a large irregular patch on tornua and 
lower part of terrnen reaching half across wing ferruginous- 
orange somewhat mixed with fuscous and spotted with bright 
leaden -metallic; several small pale metallic spots towards apex * 
cilia pale yellow, on tornuB mixed with ferruginous-orange* 
Hind wings grey, rather darker posteriorly; cilia grey. 

N. Guinea : Sudest Island (Meek); one specimen. 

280, S. conchodes , n.sp. 

<J. 9 mm. Head and thorax whitish-oohreous. Palpi whitish- 
yellowish, becoming white towards apex. Abdomen grey. Fore- 
wings suboblong, costa moderately arched, rather bent towards 
base and beyond middle, apex obtuse, terrnen sinuate, hardly 
oblique; light oclireous-yellowish, with violet-silvery iridescence; 
basal patch with rather oblique edge, moderately broad rather 
oblique central fascia, a moderate fascia from f of costa to tornus, 
and narrow terminal fascia formed by yellow-oohreous suffusion, 
indistinct, marked with small tufts of scales, some of which are 
sprinkled with blackish; cilia light yellow. Hind wings light 
grey; cilia whitish-grey. 

N. GtrnffcA : Sudest Island(Meek); one specimen* 
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43. SOOWOPLBOTA Meyr. 

JScolioplecta Meyr., Proc. Linn. Soc. N. S. Wales, 

1881, 646 type comptana. 

Antennae in $ moderately ciliated. Palpi moderate, porrected, 
second joint with rough projecting scales al»ove and beneath, 
terminal joint short. Thorax with small crest. Forewings with 
tufts of scales on surface; 3 from angle, 7 separate, to termen. 
Hind wings with 3 and 4 connate, 5 nearly parallel, 6 from angle, 
7 remote, rising from upper margin of cell considerably before 
angle. 

An endemic genus, related to Peronea . 

281 S. comp tana Walk. 

(Sciaphila comptana Walk., Cat. xxviii., 353; JSeolioplecta 
comptana Meyr., Proc. Linn. Soc. N. S. Wales, 1881, 646.) 

(jj. 14*20 mm. Varies considerably; the white bands of fore* 
wings are sometimes wholly suffused with rather dark fuscous. 
Readily distinguished from the following species by the smaller 
size, dark head, somewhat less oblique termen of forewings, and 
differently coloured hind wings. 

Q. : 8tradbroke Island(Turner) — N.8.W. ; Murrurundi, Syd- 
ney, Blaokheabh(3600 feet) — Vic.: Sale(Miss M. Wise) — Task.: 
Campbell town, George’s Bay —8. Aust.: Mount Lofty; from 
September to April. 

282. S. molybdantha , n.sp. 

22-24 mrn. Head white. Palpi white, more or less 
sprinkled with dark fuscous. Antennal dilations Thorax 
white, shoulders and crest suffused with dark fuscous. Abdomen 
dark grey, segments more or less suffused with whitish towards 
base, anal tuft whitish-ochreous. Forewings elongate, posteriorly 
dilated, costa slightly arched, apex obtuse, termen slightly 
rounded, rather oblique; white, with more or less marked grey or 
brownish transverse strife; markings grey more or less suffused 
with brown, and variably sprinkled or marked with black. 
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especially on veins posteriorly, with numerous tufts of bluish- 
leaden scales tipped with black; costa variably strigulated with 
blackish and white; basal patch rather large, outer edge oblique, 
irregular; central fascia moderately broad, slightly curved* 
oblique; an apical patch, its edge running from § of costa to 
tornus, slightly concave; a white terminal line dotted with black : 
cilia white, basal third grey tipped with blackish, with two pos- 
terior blac^ish-grey lines. Hind wings grey, darker posteriorly; 
cilia whitish, with basal third dark grey, and grey postmedian 
shade. 

W. Aust.: Waroona (Berthoud); in January and February, 
three specimens. 

44. Paeabtranga, n.g. 


Antennae in shortly ciliated. Palpi long, porrected, second 
joint with dense projecting scales above and beneath diminishing 
to Apex, terminal joint moderate. Fore wings with slight scale- 
tufts on surface; 3 from angle, 7 separate, to termen, 8 and 9 
stalked. Hindwinga with 3 and 4 connate, 5 approximated, 6 
and 7 closely approximated towards base. 

An interesting form, derived from Peronea. 


283. P . macrogona , n.sp. 

(J9- 14-16 mm. Head and thorax whifcish-ochreous, in 
suffused with light grey. Palpi grey more or less mixed with 
light brownish -ochroous, towards base white. Abdomen ochre- 
ous-whitish mixed with light grey. Forewings elongate, rather 
dilated posteriorly, costa towards base gently arched, posteriorly 
nearly straight, apex obtuse, termen straight, oblique; light 
brownish, sometimes tinged with reddish, more or less iriorated 
with whitish-ochreous, with a few blackish specks; costa and 
dorsum shortly strigulated with blackish irroration; basal patch 
indicated by seme small blackish striguhe; a very elongate- 
triangular ferruginous-reddish patch, more or less suffused ly 
mixed with grey, and sprinkled with black, extending along costa 
from before J to near apex, its apex reaching nearly to middle 
of disc and sometimes marked with black; sometimes this patch 
21 
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is edged with whitish suffusion; an interrupted black terminal 
line or series of Btrigulae, suffused with ferruginous-reddish : cilia 
pale grey, above apex with a whitish patch* Hinclwings light 
grey; cilia whitish-grey, with darker subbasal line. 

W. Aust*: Perth, Albany; in October, six specimens* 

45. Eboda Walk* 

Eboda Walk*, Oat. xxxv\, 1804( 1866) ... type smmagdtnana. 

Antennas in minutely ciliated. Palpi moderate, aubuscend- 
ing, second joint with dense projecting scalos towards apex 
beneath, terminal joint moderate. Thorax without crest. Fore- 
wings with tufts of scales on surface; 3 and 4 stalked, 7 separate, 
to termen (sometimes indefinite). Hind wings with 4 absent, 5 
somewhat approximated, 6 and 7 closely appressed towards base. 

A development of Peronea ; two or three Indian sjiecies are 
known* 

284. E. smaragdinana Walk. 

(Eboda tnnaragrfinana Walk., Oat. xxxv., 1805; Meyr., Joum. 
Bomb. Nat. Hist. Hoc. xvi., 587.) 

S9‘ mm. Fore wings deep emerald-green; costa dotted 

with rosy-whitish; a round s|»ot in disc beyond middle and bar 
connecting it with dorsum outlined with whitish; a leaden-grey 
terminal stripe preceded by a white line; sometimes these mark- 
ings are suffused with brownish or dark grey, and there is a 
tornal brown and grey blotch. Hindwinjrs dark grey. 

Solomon Isles : Choiaeul, Isabel I. (Meek) — New Guinwa. 
Also from India and Oeylou; probably attached to some tree or 
shrub of cultivation. 

285* E. eooertMti*, n.*p. 

15-16 ram. Head light brownish, crown suffused with 
whitish-ochreous, lower half of face whitish. Palpi Whitish, with 
a line of blackish scales on side, towards apex sprinkled with 
dark fuscous. Thorax light brownish. Abdomen fu-oous or 
dark fuscous. Forewings suboblong, costa abruptly arched and 
rough-sealed near base, beyond middle with an obtuse rough* 



BY to. IfBYBICK. 


291 


scaled prominence, apex rounded off, termen vertical, rounded 
beneath; termination of 7 indefinite; light brownish or reddish- 
fuscous, irregularly clouded with darker towards dorsum; some 
small dark fuscous spots on costa, especially towards posterior 
prominence, and in £ a darker fuscous patch extending along 
costa from base to prominence, suffused with bronzy -green 
towards each end; dorsum strigulated with dark fuscous; some 
small scattered tufts of whitish and black scales in disc; two 
blackish dots above and below fold about $, and two others about 
middle, in distinct and edged with whitish suffusion, in Q less 
marked; a darker fuscous marginal streak round apex and termen: 
cilia whitish-ochreous mixed with light reddish-fuscous and grey. 
Hind wings dark fuscous, in g lighter and tinged with bronzy- 
yellow except towards apex; cilia greyish. 

Q.: Brisbane(Turner); in April, four specimens. In this species 
the apex of forewings is obliquely rounded so that it is impossible 
to say where the actual apex is, and the termination of 7 is there* 
fore indefinite; in E amarngdinana the apex is well-defined, and 
7 clearly ends in termen; the two species being closely allied, and 
having all other structures identical, we are justified in this 
instance in classing the indefinite termination with the terminal. 


46. Pbrokka. Curt. 


Peronm Ourt., Brit. Ent. i., 15(1824) ... 

Acalla Hb., Vers. 383(1826) 

Aelerta Hb., Verz, 384(1826) ... 

Oxygrapha Hb., Verz. 386(1826) 

Croatia Hb., Verz. 392(1826) 

Tttm Tr., Schmett. Eur. vii., 233(1829) 
Phricanthts Meyr., Proc. Linn. Soc. N. 8. Wales, 
1881.636 ... 


type eristana. 
type haatiaruL 
type a*tperaana, 
type litarana. 
type holm tana. 
type caudana. 

type aaperana. 


Polylopka Low., Trane. Hoy. Sec. 8. Aust., 1961, 

71 ... ... ... ... ... ... type epidaama. 

Antenme in $ shortly ciliated. Palpi moderately long, per- 
fected, second joint with projecting scales above and beneath, 
terminal moderate. Thorax sometimes with crest. Fore wings 
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with tufts of scales on surface, 3 and 4 sometimes stalked, 7 
separate, to costa. Hindwings with 3 and 4 connate or short- 
stalked, 6 approximated to 4, 6 and 7 closely approximated 
towards base. 

A genus of some extent, principally characteristic of the 
Northern Hemisphere and South America. Many of the species 
are remarkable for their great variability. The geueric synonymy 
is only partially given above. 

286. P. atperana Meyr. 

( Phricanthe * aeperana Meyr., Proc. Linn. Soc. N.S. Wales, 1881. 
636; Polylopha elaphrie Low., Trans. Roy. Soc. S. Austr. 1908,319.) 

(Jg. 13-19 mm. Forewings with 7 and 8 connate or olosely 
approximated, but not stalked rh stated. 

Q • Cairns (Dodd), Rockhampton (Barnard), Stradbroke 1., 
Mount Tambourine(Turner) — N.S.W.: Newcastle, Sydney; from 
October to January. 

287. P. flexilineana Walk. 

(Sciaphila Jlexilineana Walk., Cat. xxviii., 345; Phricanthe* 
maeroura Low., Trans. Roy. Soc. S. Austr. 1908, 322.) 

£<j>. 18-22 mm. Forewings elongate, much dilated posteriorly; 
grey mixed with whitish, with scattered black dots and strigube; 
costal edge black margined beneath with brown, and marked 
with pairs of whito strigulw; an irregular black longitudinal 
streak above middle from base to near apex, broken into five or 
six segments, more or less edged with whitish suffusion above and 
partially margined with brown beneath; a spot of dark grey 
suffusion in disc beneath middle; two or three leaden-grey stri» 
posteriorly. Hindwings rather dark fuscous. 

N.G.: St. Aiguan Island (Meek)— Q ueensland (Lower); from 
August to October. Also from the Philippines, India, and 

288. P. tpideema Low. 

(. Polylopha epidema Low., Trans. Roy. Soc. S. Austr. 1901, 71; 
Oxyyrapha porpacia* Meyr., Joum. Bomb. N. H. Soc. xviii.,626.) 
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<Jg. 16-19 mm. Fore wings elongate, variably mixed with grey 
and whitish, with numerous transverse ridges of raised scales; 
sometimes an irregular black patch in disc before middle, or a 
black streak along posterior part of fold, or a broad streak of 
dark fuscous suffusion along dorsum throughout, or a patch of 
blackish-grey suffusion on costa about sometimes extended so 
as to occupy entire apioal j of wing and tinged with purplish, 
or these markings may be variously combined. Hindwings dark 
fuscous, lighter anteriorly. 

Q.: Cairns, Towns ville{ Dodd), Duaringa(Barnard), Brisbane 
{Turner); from November to January. Also from Siam and 
Ceylon. Very variable; differs from the two preceding species 
in the fore wings not being dilated posteriorly. 

47. Pal-botoma Meyr. 

PcUatotoma Meyr., Proc. Linn. Soc. N. 8. Wales, 

1881,422 ... ... ... ... .. type stypJwhvna. 

Antennae in $ strongly ciliated. Palpi long, porrected, second 
joint arched upwards, with dense rather appressed scales, terminal 
joint in moderate, in g long. Thorax without crest. Fore- 
wings with tufts of scales on surface, 3 from angle, 7 separate, to 
termen. Hindwings with 3 and 4 remote, nearly parallel, 4 from 
angle, 5 approximated to 4 at base, 6 and 7 stalked. 

An early form, allied to Peroma ; endemic. 

289. P. ntyphelana Meyr. 

(Palwotoma atyphelana Meyr., Proo. Linn. Soc. N. 8. Wales, 
1881, 423.) 

N.S.W. : Sydney — Vic.; Gisborne (Lyell), Birchip (Goudie), 
Melbourne-— S. Acer. ; Mount Lofty — W. Aust. ; Gerald ton; 
from September to January. Larva feeding in galls formed of a 
metamorphosed shoot of Et*c<rtyptu$, 

48. Miotowitora Meyr. 

Mictonmn* Meyr., Proo. Linn. Soc. N.'S. Wales, 

1881 , 419 ... , type Jlexanimana. 
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An term se in £ dentate, moderately ciliated, basal joint with 
apical scale-tooth anteriorly. Palpi long, porrected, second joint 
above with projecting scales diminishing to apex, terminal joint 
in moderate, in § long. Thorax with crest. Forewings with 
tufts of scales on surface; 3 from angle, 7 to termen, 9 and 9 
stalked, closely approximated to 7 at base. Hind wings with 3 
and 4 connate or short-stalked, 5 approximated to 4 at base, 6 
and 7 closely approximated towards base. 

An interesting endemic genus, dearly indicating affinity with 
the Argyroploce-gronp of the Eucoumida:, from which I consider 
the 7 y ortricida! to have been derived; the genus Articolla in that 
group is structurally very similar, with 8 and 9 of fore wings 
stalked. 

290. If . fUxanimana Meyr. 

( Mictoncura Jlexanimana Meyr., Proc. Linn. Soc. N. 8. Wales, 
1881, 420.) 

The colouring would have been better described as fuscous 
with the base of all scales whitish, producing the effect of fine 
striation. 

N.8.W.: Newcastle, Sydney; from September to December. 

This concludes the family Tortricidar, the remaining families 
will be given in a second instalment to follow shortly, and a full 
index to all generic and specific names in both instalments will 
accompany this. 
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THE FATTY ACIDS OF BRAIN LIPOIDS. 

Part i. 

By E. C. Grky. B.Scl, Junior Demonstrator in Physiology in 
the University of Sydney. 

(Frotn the Physiological Laboratory of the University of Sydney.) 

Contents. 

Historical. 

Part i. The fatty acids obtained by complete saponification of 
* brain -substance. 

The development of lipoid chemistry is reviewed by Bang* 
and by Glikin. t It is intended here to bring together the work 
done with regard to the fatty acids of lipoids. 

Diakonow in 1868(1) showed that various fractions of phospha* 
tides could be obtained, differing in the nature of their fatty 
radiole. He separated substances containing oleic and stearic 
acid; subsequently Sfcrecker(B) added palmitic acid. ThudichumW 
showed that lecithin always contains oleic acid and another acid. 
Acids more unsaturated than oleic acid have been found by 
Henriques and Hansen(4), and Cousin(&) in lecithin of eggs and 
' brain-substance; and by ErlancUen(G) in heart and voluntary 
muscle. 

Thud ic hum noted the existence of urikuown fatty acids in 
paramyelin, kephalinic acid in kephatin, and an oxyacid in amido- 
and sphingomyelin. Kooh(7) obtained from kephalin dihydroxy* 


* Ergebnhste der Physiologic, Bd.vii. 1907* 
t Handbuch der Biochomis (Oppenhsimer), 1907. 
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stearic acid without oxidation. As regards the fatty acids of 
protagon, reliable data are wanting. 

Although, however, much labour has been expended on lipoids, 
most of it has drifted in the wrong direction of examining by 
qualitative means substances ill-characterised and obtained by 
chance solvents. No problem in biochemistry could be more 
definite than that of determining the proximate constituents ot 
various organs, and these must surely be known before we arc 
concerned with the more complex structures into which they 
may be built. The most obvious step in advancing our know- 
ledge of the lipoids is to examine the fatty acids. Hartley* has 
rightly entered the field in his examination of the fats of viscera 
This author has shown that his results apply to a great extent 
to the lipoids. In the case of the brain, however, what is said 
of the fatty acids applies chiefly to those combined as lipoids, tin 
quantity of free fat being negligible. 

On the following page is given in tabulated form a review ol 
our knowledge of the fatty acid radicles of lipoids up to the 
present time. 

The object of this work is to examine the fatty acids of brak 
lipoids. Part i. deals with the total fatty acids as obtained by 
direct saponification of the brain. 

LITERATURE. 

(1) Diakoxow— Obi. Med. Wissenschaft, 1866. 

(8) Streckkr — Annalen der Chem. Pharm. Bd.cxlviii., s.77, 186. 

(8) Thcdichum — C hem. Konst, der Gehirns der Menschen u. Tieren 

Tubingen, 1909. 

(A) Hknrjquss St Hansen— - fikandr. Aroh. fill Physiol* fid. xiv. P 3, 1903. 

(5) Cousin — Oomptes Read us 8oo. Biol, tome 55, 1903. 

(6; Brlandskn — H. 8. Zt. Physiol. Obem. Bd. 54, us. 71, 83, 104, 1907. 

(7) Koch— Zi. Physiol* Chem. Bd.36. 

(6) Zuelzer— ib. fid* 27, s.259, 1899. 

(9) Basko**— ib. fid* 55, a. 395, 1908. 

(10) Kossjsl u* Prbytao— ib. Bd. 17, s.431, 1893. 

* Hartley, Journal of Physiology, Vol. xxvM. p.353(1909). 



BT K. C. GREY. 


297 




298 


THK FATTY ACIDS OF BRAIN LIPOIDS, I., 

Part i. F atty Acids obtained by direct saponification of 

THK WHOLE BRAIN. 

L Total fatty acid « in human brain. 
ii. The 'nature of the fatty acids in the human brain . 

Of the methods which have been proposed for the estimation- 
of the fatty acids in tissues, the one which is based on the 
soundest principle seems first to have been proposed by Lieber- 
mann.* This method has been adopted here with certain modi- 
fications! in estimating the total fatty acids in the brain, and 
also in obtaining larger quantity of the acids for examination. 
The modifications are necessary for tissues which, like the brain, 
contain much unsaponifiable matter. 

i. Total Fatty Acids in Human Brain. 

The fresh brain, freed as far as possible from superficial con- 
nective tissue and blood, was pounded in a mortar, and passed 
through a wire-sieve. The whole was then thoroughly mixed, 
and samples immediately weighed into small flasks, fifty grms. in 
each sample, and covered with 150 c.c. of alcohol. These samples 
were used subsequently as required. For saponification, samples 
were taken with 25 grms. KOH, and heated for six hours in roflux 
condenser. The alcohol was partially removed, and the concen- 
trated solution evaporated in a porcelain dish with the addition 
of sand and sodium bicarbonate. The hard, dried residue was 
finely powdered, and thoroughly extracted with anhydrous ether 
till the extracting fluid, on evaporation, left no significant residue 
of cholesterol The cholesterol-free soap-powder was then decom- 
posed by HC1, and the fatty acids extracted with ether, washed 
free of mineral acid, and dried in current of anhydrous CU 2 . 


♦Lieberraann, Ffkig. Arch. 72, 360. 

t This method has also been modified by Kumagawa and Suto ( Bioohem- 
ische Zeitschrift, Bd. ix., *.212), but the slight modifications which they 
have suggested do not entitle them to the olaim to be authors of the method. 
Many subsequent authors also seem to be unaware that Liebermann was 
the author of this method. 
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The following figures give the total fatty acids and cholesterol 
found in moist brain-substance in three such experimented The 
results are also given, calculated upon the quantity of solid 
matter in the brain, as found by drying to constant weight at 
100*0. The fallacy in drying lipoid-containing substance in the 
air at 100*C, will be obvious, but the results are given thus, 
pending a better meaning of the terra * f total solids.** 


Fiussh Brain. 

Calculatbd to Soliuh. 

! 

| Fatty acid. 

Cholesterol. 

Fatty acid. 

Cholesterol. 

No.l 

5 28 

2*19 

24*07 

9-98 

2 

4*82 

2*28 

21 -98 

10*40 

3 

4*95 

2*18 

22-67 

9-94 

Kean.., 

5*02 i 

2*22 

22-87 

1010 


The brain-pulp gave, as average of four estimations, 78*07 % 
moisture, or 21*93 % total solid matter. 


ii. Thb Nature of the Fatty Acids of the Brain. 

Method of obtaining the fatty acid*. 

The brain-substance was saponified in small lots (three), with 
potash, the whole operation being conducted in an atmosphere of 
coal-gas; the saponified mixture was then poured into a largo 
flask and treated with excess of 11*804(20%), or HC1(1 in 4), 
freed from oxygen (by cooling in a stream of coal-gas), ether was 
added, and the whole transferred to a winchester quart and 
placed in a shaking machine for one hour; the coloured ethereal 
layer was separated and concentrated; the concentrated ethereal 
solution was then resaponided by the method of Kossel and 
QbenffliUler** This elegant method is well adapted to work of 
this kind. The precipitated soaps were allowed to stand all night, 
then centrifuged, and washed repeatedly in the centrifuge with 
ether (five washings) till the ethereal solution was colourless. 

The united sodium-soaps were preserved in dessioators in an 
atmosphere of 00*. 

* Koussi 4c Oberrattller, H, 8. Zelt. phys. Oh., Bd.xir. 099(1890). 
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Tn the preliminary examination of the fatty acids the soaps 
were decomposed in the apparatus pictured below. 

The object of this apparatus is to liberate B 

and wash the fatty acid in an atmosphere 
of 00 2 . Tube A is connected to a Kipp 
apparatus, and B is kept open. 

When the separated fatty acid has risen C 
to the surface, tube B is closed; the force 
of 00 2 then drives the watery solution out 
at C, which continues to siphon till tube 
B is opened. The apparatus is heated in 
a water-bath. The washed fatty acid is 
then transferred to a weighing bottle, and 
dried at 100°C. in a current of anhydrous CO,,. 

Nature of fatty acids from human brain. 

In a preliminary examination, the lipoids had not been com- 
pletely decomposed, only a portion of the total fatty aoids being 
split off. For complete splitting up of the lipoids by means of 
20% alcoholic KOH, six hours at a boiling temperature is 
required. An interesting observation was made, however, in 
that the fatty acids split off most easily from the lipoid bodies 
have a smaller iodine-absorption figure than those more difficult 
to split off. 

The mean iodine-value of the total fatty acids from brain was 
found to be 81*3% in twelve to fifteen hours, while a sample 
obtained by incomplete saponification gave a mean absorption of 
51*3 % iodine(Hiibl). 

The fatty acids split off at an early stage by incomplete sapon- 
ification are, when first obtained, pale yellow in colour but 
gradually darken on keeping, and rapidly at 100°C.; but when 
the saponification is continued for six hours, the fatty acids 
obtained are brown in colour. 

These results point to the conclusion that the lipoids which 
most resist saponification contain fatty acids of an unsaturated 
nature. 
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Data tor iodine-absorption ; 

No.l. 0*4784 grm. fatty acid absorbed 207 cc. N/10 1,-78*85 % I r 

No. 2. 0*4447 grm. fatty aoid absorbed 20*2 eo. N/10 I a — 83*3 % 1,. 

Slightly impure oleic acid under same conditions : 

No.l. 0*0 grm. absorbed 36*75 oo. N/10 Iodine— 03*2% I,. 

No.2. 0*5 grm. absorbed 86*20 cc. N/10 Iodine— 01*0% I a . 

Separation of saturated and unmtu rated Jatty acids. 

The separation is based on tho solubility of the lead-soaps of 
the higher unsaturated fatty acids, and the insolubility of those 
of the saturated fatty acids in ether. The method of Dekonigh 
and Muter, with the modification of Dreohsel, was used. Air 
was carefully excluded prior to determination of iodine-absorptions. 

The unsaturatcd fatty acids of humors brain. 

The mean iodine-absorption of the liquid fatty acids was found 
to be 110*6 (in twelve hours, Hiibl). Since, under exactly 
similar conditions, that for oleic acid was much leas than this, it 
follows that the liquid fatty acids of the human brain are more 
unsaturated than oleic acid. 

An approximate calculation of the quantity of linoleic acid 
which this would represent, shows that the liquid acids contain 


Oleic acid 37*8%, 

(Equivalent of) linoleic acid 22*2 %. 


The saturated fatty acids of human brain.' 

The fatty acids which were obtained from the ether insoluble 
soaps, by decomposition with hot HCl, were washed acid-free 
with boiling water and dried. The ether-solution was decolour- 
ised with animal-charcoal, and gave, on evaporation, perfectly 
white fatty acids which set, on cooling, to an amorphous mass. 
The fatty acid had a faint odour of beeswax. 

The melting point of the solid fatty acids was 51*4*0. 

The mean molecular weight calculated from analysis of lead-* 
soap was 818*7. This interesting result was immediately checked 
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by determination of the saponifying equivalent with KOH. The 
figures, though low compared with lead -estimation, are con 
sistently high, and give a mean molecular weight of 308*3. It 
it* probably difficult to obtain the lead-soap pure. 

From these results there can be no doubt that the solid moiety 
contains fatty acids of molecular weight much higher than those 
of previously mentioned fatty ncids. (The molecular weight of* 
stearic acid is 284). The low melting point of the mixture is 
also significant, and does not correspond to any simple mixture 
of palmitic and stearic acids. 

Data for rmam molecular wcitjht. 

0*2872 grm. lead-soap gave 0*1033 grm. PbS0 4 : mean mol. wt. -318*7. 
Saponification with alcoholic KOH 

(1) 3*9812 grm. neutralised 26 0oo. N/2 KOH, mean mol. wt. -306*8. 

(2) 0*0850 „ „ 81*8 oo. N/10 KOH „ M „ 3097. 

(3) 1*4786 „ „ 48*3 oc. N/ 10 KOH „ „ „ 304*1. 

(4) 1*4786 „ „ 48*6 ce. N/10 KOH „ „ „ 306*4. 

Separation of the saturated fatty acids . 

This is based on fractional precipitation with magnesium- 
acetate. 

The separation was carried out with 4*5 grains fatty acid, but 
the results prove definitely the existence of a fatly acid of high 
molecular weight in the brain as already mentioned. 

Four small fractions were separated with the following results: 


Weight of fraction. 

Mean mol. wt. 

Melting point. 

No.l.... 117g. 

344*2 

54*0 0. 

No. 2.... 1*83 

291*6 

55*5 

No.lt... 0-68 

288*0 


No.4.... 0-40 

338*0 

521 


No.4 was obtained by making filtrate from No.3 strongly 
amrooniacal, and is probably the same as No.l. 

Fractions 2 and 3 h»d many characteristics of a mixture of 
palmitic and stearic acids, but the colour and low melting point 
prove them to be more complex. 
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Data Jot molecular weight determinations. 

No.l. 1-1608 grm. neutralised 33*9 ec. N/IOKOH, Mean mol. wt, 344*3. 

No. 2. 1-3297 „ „ 45-9 cc. N/IOKOH. „ „ „ 291*6. 

No. 8. 0-5154 „ „ 17'85cc N/IOKOH. 288*7. 

No. 4. 0-3595 „ „ 10*45 cc. N/10 KOH. „ ,, „ 838*3. 

General conclusions , 

(1) The fatty acids of the human brain are more complex than 
has previously l>een supposed. 

(2) The liquid portion contains fatty acid more unsaturated 
than oleic acid, equivalent to not less than 22 % linoleic acid. 

(3) The solid portion contains, besides stearic and palmitic 
acids, also a fatty acid of high molecular weight but low melting 
point. It is not crystalline, and probably belongs to a different 
group from stearic acid. 

In conclusion, I beg to express my thanks to Professor 
Anderson Stuart, in whose laboratory this work was done; and 
to Dr. H. Cr. Chapman, at whose suggestion it has been under* 
taken. 
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( Ooniimud fnm p. i.fA'J 

Mr. David G. Stead sent for exhibition the jaws of a great 
Ocean Sun-Fish, Mola mola (Linn.), which had been driven 
ashore by sharks on the night of the 20th May, at Bondi, near 
8ydney. While still in the surf, it was secured by Mr. R. 8. 
Courtney, who, with the assistance of a number of other gentle- 
men, dragged it up on the beach. A series of measurements was 
taken, the morning after captnre : total length (including caudal 
fin) 8 feet 7 inches; length of caudal fin, 1ft. 11$ in.; distance 
from point of snout to vertical from dorsal fin, 4 ft. 11 in. ; 
diameter of eye, 4 in.; width of mouth, 5 Jin.; diameter of gill- 
opening, — ; depth of fish through eye, 3 ft. 1} in.; depth 
through gill-opening, 3ft. 9$in.; depth of body at anus, 4ft. 7in.; 
distance from point of dorsal fin to point of vertical fin, 9ft. 10in.; 
distance from upper margin of eye to dorsal profile of head, 7f in.; 
greatest thickness (at pectoral fin), 1 ft. 11 in.; girth at eye, 6 ft. 
8 in.; girth at base of pectoral fin, 9 ft.; girth at base of dorsal 
fin, 11 ft.; height of dorsal fin, 3 ft. 2J in.; height of anal fin, 
3 ft. If in.; length of pectoral fin, 1 ft. If in.; greatest width of 
pectoral fin, 11$ in.; greatest width of dorsal fin, 2ft.; greatest 
width of anal fin, 2 ft.; depth of caudal fin, 3 ft. 10 in.; supra- 
orbital ridge very strongly developed. 

Mr. Fletcher read extracts from a letter written by Mr. F. 
Foskett Milford, and kindly communicated by Mr. T. H. Smith, of 
Manly, by the co-operation of 51 r. W. Houston, of the Land Court 
of New South Wales, upon the occurrence of freshwater eels in 
Norfolk Island. Mr. Milford, formerly a resident on the island, 
stated that, during a period of drought, he had seen large fresh- 
water eels stranded opposite Deasfcey’s place in the drain known 
as the water-mill; and that he had been reliably informed of their 
occurrence in a deep pool, perhaps 12 feet or thereabouts in 
depth, about 70 yards from the cliff where the Cascades waterfall 
is in evidence. Marine eels, on the other hand, particularly the 
green eel, were to be caught all round the island from the water’* 
edge to three miles off or even more. 

[Printed off July 12th, 1910.] 
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Discussion . — After a brief exposition of President Jordan’s 
views on the subject of geminate species, Mr. Fletcher proceeded 
to a consideration of the application of Jordan’s law to the case 
of the Australian Batrachia. Mr. Froggatt discussed the case 
of the Australian Cicadidw; Mr. Tillyard that of Australian 
Dragon-flies; Mr. S. J. Johnston weighed the evidence fur- 
nished by certain groups of vertebrates and plants, and offered 
some criticism of the Law on the ground that it conceded too 
much weight to geographical isolation, and not enough to physio- 
logical isolation; Dr. Chapman brought forward some theoretical 
considerations; and Mr. Maiden discussed the case of Australian 
plants particularly Kuoalypts. On the motion of Mr. Basset 
Hull, the discussion was adjourned to next Meeting. 



WEDNESDAY, JUNE 29th, 1910. 


The Ordinary Monthly Meeting of the Society was held in 
the Linn can Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, June 29th, 1910. 

Mr. C. Hedley, F.LS., President, in the Chair. 

Messrs. Walter Reginald Brook Oliver, Christchurch, N.Z.; 
Neville Burkett, Goulburn; and Frederick Wymark, Sydney, 
were elected Ordinary Members of the Society. 

A letter, forwarded by direction of His Excellency, Lord 
Chelmsford, State Governor, thanking the Counoil, as the repre- 
sentative of the Society, for its letter of condolence and sym- 
pathy, on the occasion of the death of His Majesty, the late 
King Edward vii., was read from the Chair. 

The attention of Members was called to the Program of the 
International Hygiene Exhibition to be heldjin Dresden, 1911, 
with an accompanying invitation to exhibit in the Scientific 
Section. 

The President announced that Mr. Henry Deane, M.A„ 
F.L.S., Ac*, had kindly offered to show a series of lantern slides, 
illustrating the topography and botany of the country along the 
route of the contemplated Transcontinental Railway Line 
between Port Augusta, S* A, and Kalgoorlie, W.A., at the next 
Meeting. 

On the President’s suggestion it was resolved, with entbu- 
Siam, that the hearty greetings end congratulations of the Mem- 
bers present should be tendered to Professor David, B. A., F.R43,, 
C.M.G., recently honoured by the Sovereign. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 11 Vols., 75 Parts or Nos*, 15 
Bulletins, 29 Pamphletsjend one portrait* received from 4$ 
Societies, Ac., and 3 Individuals, were laid upou the table* 
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Mr. D. O. Stead recorded, as an addition to the fish-fauna of 
New South Wales, a species of Serranid Perch, Diagramma 
cramsptnum Riippell( « D. affine Gfluther), a fine example of 
which, measuring 674 mm., and weighing 16Jlbs., had been 
received by the Department of Fisheries, early in May, from Port 
Macquarie. He also placed on record the second known occur- 
rence of the Pristipomatid fish, Tkerapon jarbua (Forskal); a 
specimen, measuring 143*5 mm., having been received from the 
same locality. Mr. Stead also showed a piece of conglomerate 
from a river-bar on the Barwon River, at Old Collymungool 
Station, a few miles above the junction of the Meei or Gwydir, 
and the Barwon; and he described the deposit as it appeared in 
the outcrop on the river. The whole area had the appearance os 
if blood had been spilled over it and then dried; and from that 
•the Blacks had called the spot “ Mul-qui ” or 14 Muhguae ”(qui or 
guag meaning blood). The most interesting thing about this 
spot, however, was that traces of a series of aboriginal fish-traps, 
resembling those at Brewarrina, were found. He believed that 
the Blacks had been led to make these enclosures through observing 
the natural trapping of Murray ood and other fishes in the holes 
excavatodby Nature in this peculiar conglomerate. 

, Mr* A. R. McCulloch exhibited, by permission of the Curator 
of the Australian Museum, a small sunfish, Rawumia makna 
3e ukins. Which had been forwarded to Sydney by the Curator of 
t95e*t Australian ^uaeum.^ has hitherto been 

recorded item Honolulu and Japan only, though a specimen has 
, hash . W < fiW Australian 1 Museum for' ■ many; .years, which ■ waa 
^ Also young specimens of OyAwa 
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zelandicta Clarke, from the Victorian coast. They differed from 
the description of the adult in lacking several important char- 
acters, but their identity with the New Zealand species was 
proved by Mr. Waite, who had compared specimens of different 
sixes from both localities. A half-grown specimen, from New 
Zeuland, was also exhibited for comparison. 

Mr. J. E. Game showed specimens of tin and wolfram ores 
from the Butler Tin Mine, Torington, New England, the interest- 
ing point being the mode of deposition of the minerals associated 
in these specimens — via., quartz, chlorite, cassiteritc, and wolfram. 
Also an interesting rock from Haw kin’s Lease, Bock vale Wol- 
fram and Bismuth Mines, Cow Flat, New England, in which 
the const ituents — quartz and felspar — were each perfectly crys- 
tallised; but on weathering these minerals were liberated as 
perfect independent crystals. 

Mr. 0. F. Laseron, by permission of the Curator of the Tech- 
nological Museum, exhibited a tine frond of Car diopter in poly- 
morpha Goppert, showing nine pinnules, from the Carboniferous 
formation at Paterson, N.8.W. This so far has been found only 
as isolated pinnules. Other exhibits from the Lower Marine 
Series at Allandale, N.8.W., were a very fine specimen of 
Straparollm mnmonitiform is Eth. fil.; and also a well preserved 
Ketneia, showing the band, and possibly synonymous with Platy- 
tekisma rotnndatum Morris. 

Mr. Cheel showed a fine series of Xylostroma giganteum Fries, 
a timber-destroying fungus. It is usually found in various 
species of Eucalypti, in whitish or tan-coloured masses, in some 
cases resembling chamois leather, and in others of a whitish 
tough papery nature. The tan-coloured masses very closely 
resemble the “German Tinder-Fungus’^owis^/bmen^antis Cooke), 
arid probably belong to a olosely allied species of that genus. 
The white masses are probably the sterile mycelium of Polyporu* 
euoalyptorum Fries, which is known to infest various species of 
Eucalypti The sterile mycelia are usually forwarded without 
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the sporophores, so that it is not possible to determine the species. 
As these are known to be great timber-destroyers, it would be 
interesting to have fuller information with a view of tracing 
their life-history. The following is a list of specimens repre- 
sented in the National Herbarium collection, not mentioned in 
Mr. J. H. Maiden’s “ Useful Native Plants of Australia ”(pp.639- 
640)— (1) In Stringybark (Eucalyptus eugenioides) % Walcha(A. 
R. Crawford; May, 1899). Whitish sheets, thin and tough. — 
(2) In E> Caleyi Maiden, Inverell district(J. H. Maiden; June, 
1900). Soft and thick whitish masses. — (3) In a living “Red 
•Gum,” Wilgo, Cobargo(]Jndsay Henry; January, 1910). Thin 
whitish sheets, communicated by the Curator of the Australian 
Museum. — (4) In a “ White Gum,” at Cross Roads, near Sutton 
J*orest(Mi8s Georgina King). Thick whitish masses. — (5) Host 
not stated, Parke*(0. F. Color; February, 1909). Thin whitish 
sheets. — (6) In a “Blue Gum,” at Cross ltoads( Miss Georgina 
King; July, 1897). Broken sheets of a dark tan-colour; and also 
terete or fingerdike forms found in a “Box-tree” at Riverstone. — 
(7) Host not given, Maeleay River(J. Emms; January, 1899). 
A fairly large sheet, thick, tan-colour. — (8) In a “Stringybark”; 
♦between the core and the wood; said to be fully six feet long. 
Near Mount Tomah(F. Peck; 1907). This is a beautifully 
mottled sheet, of a light tan-colour, with darker markings; com- 
municated by Mr. Jesse Gregson. 

Dr. Cleland showed a portion of a sand-pipe resembling coral, 
from the sandhills along the shore of St. Vincent’s Gulf at Ade- 
laide[tmfo T. S. Hall’s paper “ On certain Incrustations on Wood 
in Dune-Sand.” Victorian Naturalist, xviii., 47, July, 1901]. 

Mr. T. H v Johnston exhibited a series of Entozoa comprising 
specimens of ( \) Phyealopteva sp., from the intestine of the Brown 
Snake, Piemenia textili* Dum. A Bibr. (ayn. D. eupercilios a 
‘Gdnther), collected near Sydney by Mr, P. Fry; (3) Porocephalus 
sp., from the lung of a Whipsnake, Piemenia peammophis SchL 
(Sydney)# Also a number recently collected by him, by permis- 
sion of the Curator of the Australian Museum, Sydney, from a 
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Sword-fish, Xiphias gladiu $ Linn., which was found dead on 
Cronulla Beach, near Sydney, recently, and is now in the Museum 
collection. The species represented were (3) Fistulicola plicatue 
Kud., a cestode infesting the lower intestine, and frequently 
producing fistulse on the outer part of the wall, as a result of 
penetration; (4) Tetrarhynchm sp., an elongate larval form, 
infesting the muscles; (5) Tetrarhynchus sp., a small species, 
with four comparatively long and delicate rostella, found on the 
mesentery; (6) Tetrarhynchus sp., a^rather large solid form, with, 
short, thick, rounded rostella, also from the mesentery; (7) 
Cysticercue sp., a remarkable cyst with a well defined laminated, 
membrane like that of the oomrnon hydatid, J Echinococcus poly * 
morphus Dies., taken from the liver; (8) Auoaris incurva Hud., 
a nematode infesting the stomach. None of the above-men tioned 
parasites had been recorded previously from these hosts in Aus- 
tralia. He also exhibited photographs, and a series of potato* 
tubers which showed the presence of rhizomorph strands on the 
outside, and of hyphte within the tuber, belonging to the Agaric, 
Armillaria mellea( Tenterfield, N.8. W.). Some of the tubers were 
destroyed by the funguB. 

Dr. Cuthbert Hall exhibited a hybrid seedling from seed 
gathered from a cultivated specimen of Acacia Baileyana . It 
had been found that this Acacia, when growing near Acacia 
decui'renB, gave about 20 % of hybrids, which differed materially 
from either parent. The hybridisation may probably have been 
effected by bees, both specimens flowering at the same time. As 
tike two parent* species occur in widely separated localities, the 
natural barrier of the Great Dividing Range intervening, this 
has a peculiarly interesting bearing on Jordan's Law. 

Mr. T. Steel exhibited a quantity of the dead bodies of an ant 
Jridomyrmex nitiduB Mayr, from Herbert River, Queensland, 
found in March, 1908, in numerous little heaps scattered over 
the surface of the ground* The heaps varied from a few dozen 
bodies to many thousands. The ante were busy bringing tlie 
bodies and placing them on the heaps* Could this mortality havo 



NOTES AND EXHIBITS. 


311 


been due to an epidemic of some sort ? Microscopically the ants 
exhibit no injury or give any indication of the cause of death. 

On behalf of Mr. T. Stephens, of Hobart, Mr. Fletcher exhibited 
portion of a plank destroyed by 14 dry-rot/' (sp. undetermined) 
from the floor of a building not more than 10-12 years old, with 
an unventilated basement. The exhibit showed, very perfectly, 
the delicate branching form of the mycelium assumed by the 
fungus in spreading from the rotted joists to the underside of the 
flooring-boards. 

Discussion on Jokdan's Law of Geminate Specieb ( continued .) 

Messrs. A. F. Basset Hull, R. H. 0*mha.%*{E%walyptu$ spp. t 
and Angophora spp.), Dr. Cuthbert Hall, E. Cheel {Callistemon 
spp.), and Dr. Cleland ( Afeliphaffidas), took part in the continua- 
tion of the discussion. The President summarised the views put 
forward. The Secretary thanked the Members for their cordial 

response to the invitation to participate in the discussion. 

•> 

(A r4suin6 of the discussion will be found after Mr. A. A. 
Hamilton's paper.) 
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MONOGRAPH OF THE GENUS SYNTHEMJS . 

By R. J. Tillyakd, M.A., F.E.S. 

[Nbueoptbra ; Odonata .] 

(Plates ivvviii.) 

Introduction. 

The genus Synthemis was proposed by do Selys, in 187 1, # in 
order to receive those species of the subfamily Corduliinw in 
which both the basilar and submedian wing-spaces were reticu- 
lated. The type of the new genus was Epophthalmia emtalacta 
Burmeister.f I)e Selys described in his “ Synopsis des Oordu- 
lines"(1871) five other species of the genus, viz., S . miranda , S. 
macroutigma % S . leachii, S. guttata, and S. brevis ty la, besides 
giving his own description of the type £. emtalacta , and pointing 
out the important differences between it and the other species of 
the genus Epophthalmia . Three years later, in his “Additions 
au Synopsis des Cordulinos”(1874)t he added two more species, 
viz,, S. regina and S. virgula. The habitat of ail these species 
whs Australia, with the exception of S. miranda , whose locality, 
it is to be feared, will never be ascertained with certainty. The 
only known specimen of this, the finest and most interesting 
dragonfly of the genus, was discovered by de Selys, pinned, for 
ornamentation, into a lady’s hat in a shop in Paris. He secured 
it at once. It is a broken female, lacking five segments of the 
abdomen. Its locality was stated to be New Caledonia; but 
though the Museum in Paris is rich in collections from this 
colony, another specimen has never been taken. It seems, there 
fore, that the locality is very much open to doubt. 

Specimens of the genus continued so rare in collections received 
in Europe from abroad, that it was not until 1901 that another 

* Bull. Acad. Belgique, 1871, xx*i., j>.M7. 
t Handb. Eaton*. Ntvrop. 1889. 

X Bull. Acad. Belgique, 2874, 1., p,29. 
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species was described, S. Jlavoturminata Martin. # Further addi- 
tions were 8> primigmia Forster, from New Guinea,! 5. nigra 
Tillyard,} S. cyanitincta Tillyard, § S. martini Tillyard, || S. 
olimi Tillyard, H S. claviculata Tillyard.* ** Through the kind- 
ness of Dr. F. F. Laidlaw, of London, who has carefully studied 
the immature and somewhat damaged type of S. leacMi $c!ys, in 
the British Museum, and lias compared it with eotypes of 8, 
martini Tillyard, it has been established without doubt that the 
two are one and the same species. The name martini Tillyard, 
therefore becomes a synonym of leachii Selys. This leaves 
fourteen well-established species in the genus. A new species 
will be described in this paper, together with the hitherto 
unknown female of S. claviculata , which h«s just come to light. 

The insects comprising this genus are among the most beautiful 
and graceful of Australian Odonata. But papered specimens 
invariably lose their beautiful colours, and the bright yellow and 
creamy spots and stripes often fade away into a dull brown. 
Apparently this has added considerably to the difficulty of 
identification; for the genus has always been regarded more or 
less as a puzzle. It was therefore, to me, a great advantage to 
be able to study them in the field, when I found that some of 
the most closely allied species differed both in habit and coloura- 
tion, and could be separated by the eye, even when flying; 
though, when dried and placed in a collection, the determination 
was not so easy. I therefore determined to note carefully the 
colours of each species, and perpetuate them in water-colour. 
These drawings are reproduced in the two coloured plates 
attached to the paper. I venture to hope, on the principle that 
41 an accurate drawing is better than the most lengthy and 

* “Odouates du Continent AuttraUen,” Mum. Soc. Zool. France, 1901. 
t Ann. Mas. Nat, Hungarici, 1908. 
t FroCv Linn. Soc, N. 8. Wales, 1906, p.489. 

$ Loc. eti. 1907, p.724, 

I! Loc. cit. 1907, p.726. 

IF lo c, cit . 1908, p.747. 

* # Lot. e iL 1908, p,749. 
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detailed description,” that even those who have no special know* 
ledge of Australian Odonata will be able to use the plates with 
advantage* 

Owing to the rarity of specimens of the genus, no detailed 
study of it has been possible to entomologists outside Australia* 
Doubtless many new species still lie hidden in out-of-the-way 
parts of the continent However, during five years* collecting in 
various localities, I have gathered together a great number of 
specimens-— every one of which has been carefully examined for 
variation — and have studied their habits in the field. Further, 
I have been fortunate enough, after long and careful search, to 
discover, and identify by breeding, the larvae of no less than five 
species, the only ones obtainable within a hundred miles of 
Sydney. The life-histories of these I have worked out fairly 
completely. 

Those who have studied the peculiar venational characters of 
the wing of Synthemti claim, with justice, that it is the most 
archaic form of Corduline wing still extant (with the possible 
exception of the “quadrilateral ” genus Cordulephya ). I hope to 
shew in the present paper that the morphology of the larva 
strongly supports this view. The peculiar character of the Aus- 
tralian fauna is evident in every group, and evidence of it is by 
no means absent in the Odonata, Such archaic and isolated 
forms as SynthemU , Petalura, TeUphlebia , and Phyllopetalia are 
of the greatest scientific interest. The study of their life* 
histories especially should throw a great deal of light on the 
present-day affinities of the larger and more dominant groups, 
and enable us to trace the synthetic evolution of existing types. 
The peculiar characters of the lame of Synthemix , to be described 
in this paper, are of especial interest, and throw new light on the 
relationships of Gorduliiim to other subfamilies. 

The objects of this paper are two. Firstly, to discuss the 
morphological and physiological characters of the group with a 
view to a satisfactory scheme of subdivision for the genus, 
and the placing of it in its correct position in the subfamily, 
Secondly, to give a detailed descriptive account of the separate 
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species, their life-histories, larval forms, habits and imagine! 
characteristics, and to supplement these with dichotomous keys 
and plates shewing parts used in classification. 

I am indebted to Dr, Laidlaw for examining the types of 
Synthemia in the British Museum; to M. Rend Martin, of Paris, 
for knowledge of the types in the de Belys collection, for the 
information quoted above about 8. Miranda, , and above all for 
his excellent work on the Corduliinm ; and to Dr. Ris, of Rhein&u, 
Switzerland, for many valuable hints on field work, and for his 
great interest in, and kindly criticism of my new discoveries. 

Material studied. 

Imagines. — My earliest captures were forwarded to M. Rend 
Martin for identification, and he was kind enough to return, with 
them, some named specimens of his own, whioh had been com- 
pared with de Selys* types. These were specimens of the three 
closely allied species, S. breviatyla , S . guttata , and S. virgula . In 
my collection there are two hundred and thirty set specimens of 
the genus, comprising long series of all the commoner ones. All 
these have been examined carefully for variation. Besides 
these, I have examined another hundred or more papered speci- 
mens, which have since been sent out to my various correspon- 
dents. Of the rare species, J possess two males and three females 
of & nigra, two males and one female of 8. clavioulata, and two 
males of 8* olivet. 

I have never seen the unique female type of S . Miranda, but 
fortunately it is well figured in M. Martin’s u Cordulines,” and 
de Selys' own description is also available. The series of 8* 
primigenia possessed by Prof. Forster of Berlin, is also inacces- 
sible; but I have Forster's careful description, and a good figure 
i«t Martin's work above-mentioned. 

Xarvor.— During the past two years I have collected and reared 
a considerable number of larvee, at various stages of growth, of 
S* ouHaiaok^ S.maoroetigim, and 8* guttata. Over fifty of these 
are preserved in toy collection. Of 8. regitm I have only five 
specimens, and of S. jkvoterminaia & dozen 
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The advantage of studying large series in a group subject to 
considerable variation is self-evident. 

The publication of M. Bend Martin’s magnificent 41 Cordulines, 
Oataloge System atique et Deacriptif ”* in 1906, has brought to 
all odonatologists the means of studying this subfamily in detail, 
and is of special value owing to the great rarity of a large number 
of the species. Its appearance was the signal for renewed interest 
in the group, and there followed in quick succession two excellent 
papers on the scheme of classification of the subfamily. 1 refer 
to Williamson’s 14 Revision of the Classification of the Cordu - 
liinw " f aud Needham’s ** Critical Notes on the Classification of 
the CorduUincu”\ Williamson’s classification is a great advance 
upon that adopted by de Selys and retained by Martin. Needham 
suggests further improvements, bringing the comparative study 
of the Corduliince to a high degree of efficiency. 

All this excellent work contains no attempt at studying life- 
histories or describing the earlier stages of the insects, that being 
outside their avowed scope. The classification has been adopted 
on the study of wing-venation only. Furthermore, the genus 
Synthemia has throughout been neglected and left in its Belysian 
state, owing no doubt to lack of material for the study of it. 

In the Williamson-Needhara scheme of classification ( wing - 
venation only) % the subfamily Corduliince , sens. lat. t is divided 
into two groups, which are themselves elevated to the rank of 
subfamilies, viz.; — 

(1) Macromiince , in which the anal loop of the hind-wing is a 
compact set of cells, of Corduleyaeterine form, i.e., slightly longer 
than brood, and the hind wing- triangle is never recessed to the 
level of the arculus. 

(2) Corduliinm, s.sfr., in which the anal loop (when present) is 
very much elongated, and possesses a longitudinal bisector, and 
the hind wing-triangle is often recessed to the level of the arculus. 

* Collections Zoologiques du Baron Edmond de Belys Longoh&mpe, Faso, 
xvii., Brussels, 1906. 

fEntom, News, Vohl9, pp. 428-481, 1908. 
t Annals Entom. Soe. America, Vol. i., No. 4, Deo,, 1908. 
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Under this scheme the genus Synthtmiu falls, apparently 
naturally enough, into the subfamily Macromiince. From all the 
other genera in that subfamily it can be distinguished by the 
presence of cross-veins in the basilar space. 

I have found it hard to believe that there is such a close 
affinity between the slender, graceful, and timid Synt hernia and 
the ooarsely-veined, swift and rapacious Macromia . Apart from 
the wing-venation, Synthemin is absolutely Cordnlin ?. in facies, 
while Macromia is distinctly J£*chnine> So much so that, even 
so acute an observer as Professor Sjostedt, of Stockholm, has 
described a female Macromia as a new AJschnidS* There are, 
in fact, distinct Amchnid tendencies in the whole Macromia - 
group, and it will be interesting to see what light the study of 
life- hi stories may throw on this question. I propose, however, 
first of all, to take the whole question of the wing-venation of 
Syuthemi* and Macromia , and to study it in detail. We shall 
then see where the differences lie. 

The essential difference seems to be this. In Macromia we 
have, in its way, as highly evolved and specialised a wing as is 
to be found in any dragonfly. I do not mean by this that all 
parts of the Macronxian wing are as highly evolved as in other 
groups (for instance, the hind wing- triangle is never recessed, not* 
is the stigma braced); but that the line of development followed 
has evolved so beautifully perfect and strong a structure for 
flight, albeit on simpler lines than in some other groups, that it 
may well stand as a model of perfect development. Nor do I judge 
it alone by arbitrary standards of development, so much as by its 
actual test in the field, The flight of Macromia is something to 
marvel at. When collecting in North Queensland, I found 
Macromia tillyardi and SynthsmU flavoUrminata flying on the 
same creek. The contrast could scarcely be greater. Of the 
latter, specimens would often fly almost into the net, and their 
only idea of self-preservation was now and then to rise out of 
reach of the net, continuing their weak to-and-fro flight undis- 


* Hykunkm paludto Sjdet. Macromia mlania Selys( ? ). 
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turbed, even when struck at repeatedly. The former came and 
went like a flash of light, so that one might truly say it was gone 
before one realised that it had come. During a three weeks* 
stay, I found the males absolutely uncatehable, while of the 
females I secured only two. 

What, then, makes all this difference between two wings 
whose venation is on so similar a plan 1 It is surely that in 
Maeromia every superfluous vein has been eliminated, and the 
whole strength of the wing-material thrown into its most useful 
•channels; whereas in Si/nthemi*, reduction of cells and cross-veins 
has proceeded only a little way — not so far, in fact, as in any 
other Corduline genus. Strong evidence of this is the persistence 
of the cross- veins in the basilar space — an area of the wing 
which, above all others, needs to be strong and compact, with no 
lines of weakness. Stronger evidence still is the excessive 
variability of wing- venation, which can be seen on examining 
any long series of Synthemie — not to mention the frequency of 
absolute “freak-venation,” of a kind that I have never seen in 
any other group. Let us examine this venation in detail 

Croee-veine . — The number of cross-veins in the basilar space 
varies, in different species, from one to five; in the submedian 
space, from three to nine. The position of these, especially in 
the submedian space, is not constant in the same species. For 
instance, in S. regina male, with five cross-veins, there may be 
only one beyond the arculus, or two, or one may be directly under 
the arculus. In the triangles of both wings, which are usually 
free, cross- veins often occur in one or more of the four wings, and 
sometimes even there are two cross-veins in a triangle. 

Recession of the hindwing ’triangle . — This line of specialisation, 
stated by Needham to be never present in the Macromiince, is 
almost accomplished (quite in one or two specimens) in Synthemie 
cyanitincta(P)ate vi.). Fig.5 gives the usual position of the 
arcuius, the distance from its base to the inner angle of the 
triangle being about one-fourth of the whole length of the latter. 
In all other species the distance is from somewhat under to some- 
what over one-half. (Compare the other figures with fig*#)* 
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fution of areulue-aectore .— Ifc is somewhat unexpected to find 
this character, au evidence of considerable specialisation, well 
developed in all the species of Synthemia, except perhaps in S, 
-cyanilinota , (Plate vi. } fig.5) where the sectors fuse quite close to 
the arculus. The same species, curiously enough, shews the 
greatest specialisation in the recession of the hindwing-triangle ! 

Anal loop.— The form of this area is of the greatest importance 
to a correct understanding of Synthemia wing-venation. The ten 
figures of portions of wings of different species( Plate vi., figs.1-10) 
are arranged in order of development of their anal loops. In S. 
oft'«ei(fig.l) we have a scarcely formed loop of six cells; in *S\ 
Jlavolgrminata(fi g. 2 ) the same six-celled loop is very distinctly 
formed. Six-celled loops occur in several other species, but 
always in male* only (see figs. 5, 7, 9). A characteristic of the 
females is that their venation is always more reticulate, and 
hence the number of cells in the anal loop is greater. In S. 
«nrtafoo<«(figs.3 and 4) we have a slightly deeper and larger anal 
loop, os also in S. <juttata(Qg.Q). All these are of Cordulegai . 
terine or Maeromian form. But in S. reyitta $ we find a double 
looping(fig.9), which I find is constant throughout my series, 
except for one specimen, which has a large single loop. A double 
loop is also the constant characteristic of S. macroetigma 2 (fig. 8 ), 
but in this species the two loops are very unequal, a basal loop 
of 3-4 cells being followed by a distal loop of twice the depth, 
more than twice the width, and 1 2 or more cells. In 8. regina 2 
we have the remarkable form of three loops(fig.lO), a basal one of 
3-4 cells, a slightly larger middle one of 6-7 cells, and a distal 
one of greater breadth, containing 1 2 or more cells. These three 
loops occur In all my S. regina 9 exoept two; one of which has 
a small basal loop of four cells, followed by a very large loop of 
nearly 20 cells (evidently the two other loops fused together), and 
another has one very large anal loop consisting of all three loops 
fused together, 

This interesting variability of the anal loop throws a strong 
light on the problem of Synthemia wing-venation. If we look at 
the anal area of the hindwing of an archaic Aeaehnid, say 
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Petalnra % we see that instead of an anal loop there are nearly 
straight veins descending from various points of the anal vein 
itself right to the posterior border of the wing. These oan still 
be traced(see fig. 10) in several species of Synthemis , and they 
form the sides of the anal loops. Such straight veins are, in one 
way, lines of weakness in a wing, since they make the posterior 
margin very liable to tear. How quickly, for instance, does the 
hind-margin of a Gomphine wing wear out ! The advantage of 
the loop is not without many parallels in Nature. A very telling 
one, it seems to me, can be seen in the cl i (Terence between the 
straight veins of the leaves of a moaocotyledonous plant and the 
“ archings ” of the secondary and tertiary veins in those of a 
dicotyledonous plant. In the latter no vein that sets out towards 
the leaf-border reaches it, hut arches over on to the next vein; 
between two arches, another smaller arch will be formed, and so 
on; the final result being that all border veins run roughly 
parallel to the margin. Such a leaf is not easily torn or split, 
whereas a straight-veined leaf splits with great ease. The 
pressure on the anal area of a dragonfly’s wing during flight is 
probably as great as that of a strong wind on a leaf, and hence 
the development of loops should be expected, especially in those 
dragonflies which have a long seasonal range or indulge in long 
continuous flights. Petalura , though of groat ske, never indulges 
in long flights. The Gomphina*. have a very short seasonal range f 
and are seldom on the wing. The necessity, therefore, for the 
development of loops in these insects has scarcely arisen. But 
in Synthetnie, where the seasonal range is quite as long as in most 
dragonflies (many speoies that emerge in November last quite to 
the end of March, and & guttata may be taken right into May), 
and when the inseotaare continually in flight whenever the sun 
is out, the need for wing-strengthening has been much greater. 
It points, therefore, to very feeble specialisation, that the group 
baa not yet developed a strong and invariable loop, such as is 
found in Maoromia . 

Ptero8tigma. — A strong braced vein on the edge of the stigma 
is a sign of high specialisation, and may be seen in the most 
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advanced genera of man}' families in Synthemis the stigma in 
usually unbraced, us in 8. rmjitut (tig. 1 3), but 8, muvroHtiffma 
(fig. 15) shews a distinct advance towards bracing, while 8, clavi - 
cnfala({\g. 14) possesses a bracing vein. 

Freak-v ‘nation in the Gann * — -1 do not recall, in any other 
odonafce genus, such remarkable freak- venation as may be found 
in Synthrmis. Especially is this u freaking ” to be found in the 
region of the triangle and arculus. Passing by such small 
*' freaks ” as a four-sided triangle, which is especially evident in 
my series of 8. latmanica , n.sp., and 8. cyanitinata , T come t.o 
three remarkable freaks, which I have figured. In the right 
forewing of a specimen of S, Imchii ^(fig.ll), and in the same 
wing of a specimen of 8. cyanitinota 5>(fig.l2), I find a freak- 
variation of the triangle which is of especial interest, as being 
almost exactly a reproduction of the venation, in this region, of 
Karsch’s remarkable P<mlathemi9 membranulata. The. venation 
of that peculiar insect is, apart from the triangle, almost exactly 
that of an Aetchnotoma, and 1 suggest that the singlo type- 
specimen (a female) described by Karsch is nothing more nor 
less than a freak of that genus. If, in the twenty specimens of 
8, leach ii and in the dozen of 8. cyanitincta taken by myself — 
both series from the same district, and during the same fortnight 
— two such freaks could occur, surely it is not a great stretch of 
imagination to think not only that freaks in single wings are 
common in this genus, but that a lucky collector might capture 
one with the Pentalhemifr triangle in both forewings. Whether 
variation occurs also in JBHchno*oma y sufficiently to justify the 
application of this assumption to that genus, I cannot say; but 
it seems at least quite possible. Any entomologist who can get 
access to the Pentathsmie-type should carefully compare the right 
and left sides of the insect for any other indication of freaking or 
variation; and any lack of complete symmetry, especially in the 
right and left triangles, would go a long way towards establish- 
ing my contention that this insect is in reality a freak. 

The freak figured in fig, 10, from the wing of a male S. reyina , 
is so extraordinary, that X doubt if the different veins can be 
23 
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singled out at all. I figure it simply to show to what axtraor- 
dinary lengths variation may go in this unstable genus. 

To sum up, 1 think the following conclusions may be fairly 
deduced from the study of Synthemi* wing- venation 

Synthemis is an archaic form, nuolviny along Macromtnn lines 
(as regards venation). Variation and “ freaking" are rampant 
in the group, shewing that the final and most advantageous form 
of wing has not yot been attained. The most, advanced wing- 
type in the genus is probably that of S. clavicula(a s with its 

braced pterostigma and scarcity 
of cross-veins. S. cyanitincta 
shews a strong tendency to as* 
sunie the truly Cordufine pro- 
perty of a recessed triangle in 
the hindwing. The oldest forms 
are probably those with ahun 
dant cross- veins, such as <S\ 
Fiff.l- wing* of Si/nthemi* elaviculatai x 2). miranda , S. regina> and S. 
macroHtigma. In these, there is a more primitive condition of the 
anal loop, which lias not yet become consolidated into a single 
compact Macromian loop. These are also three of the largest 
insects in the genus, though by no means the best fliers. The 
tendency is towards a reduction in size, as well as a reduction in 
cross-veins. (I am inclined to regard 8. olivei as an advanced 
member of the genus, with traces of camogenesis in the anal 
loop). 

SynthemU is essentially different from Maaromia in that, 
though following on similar lines of development, it is in a far 
less complete and specialised stage. 

In his new work on the LiMlulinm i Dr. Ris has divided that 
subfamily into groups having great phylogenetic value. He 
places at the beginning of each group the most archaic genus still 
extant, which contains the essential characteristic of that group, 
and leads up to the most highly specialised genus in the same 
group. The result is a series of groups containing widely different 
forms, but giving a classification undoubtedly of more educational 
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value than the usual “linear” grouping of genera. If an attempt 
be made to unravel the phylogony of the Corduliince on the same 
lines, the genus Synthemis might either be placed at the base of 
the Macromian group, or it might be deemed worthy of a separate 
group, in which the genera to be proposed as subdivisions of it 
in this paper will also be found to be of distinct phylogenetic 
value. 

Let us now turn our attention to the larval forms of Synthemis , 
the discovery of which should, I think, supply us with evidence 
of at least coordinate value to that of the wing- venation. 
(Descriptions of the larvoe of five species of Synthemis will be 
found below, pp. 340, 348, 355, 363, 370.) 

The line of specialisation so well known in Cord aline nymphs, 
'Vts., the rounded and smooth body, somewhat triangular and 
pointed front to the head, and long spider-like legs, is found 
developed to its greatest degree in nymphs of Macromia and 
allies. In these nymphs the abdomen is almost circular in out- 
line; the head lias developed ft prominent frontal horn of pyra- 
midal form; and the legs are exceedingly long. Now if Synthemis 
were really so close an ally of Macromia as lias been supposed, 
we should expect a some what similar larval development. But 
4>he contrast between the nymphs could scarcely be more striking 
than it is. The nymphs of Synthemis are absolutely unlike any 
other known Corduline nymphs. Their principal characteristics 
are — an elongate-oval body, exceedingly villose; strongly diver- 
gent wing-cases; head very square in front, with small prominent 
eyes projecting from the antero-lateral angles; and rather short, 
thiok legs. The general shape of the nymph, especially the head, 
recalls at first sight the Orthetrum-g roup of larva* iu the sub- 
family LibMulinm. But as these two groups are quite distinct 
in such important characters as the labium and form of wing- 
cases, it is probable that a great deal of superficial resemblance 
is simply due to the convergence of adaptive characters, brought 
about by similar conditions of living. 

The nearest ally to the larva of Synthemis is most certainly 
that of the European and American genus Cordulegaster . Thanks 
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to the kindness of Dr. Ris, I have been enabled to .study, from 
his own excellent photographs, the nymph of Corduleguater 
annulatnn , the commonest European species. The resem bianco 
betweeu it and the nymph of Syuthemia euataldcla, for instance, 
is extraordinarily close. In both nymphs the head is of t he same 
shape, with sijuare front, prominent eyes, and rounded hind-lobes; 
the wing-cases of both are strongly divergent; the legs of both 
are much shorter, in proportion to the size of the larva?, than in 
any Corduiine nymph; the abdomens of both are villous, elongate- 
oval, and rather rounded than (bit underneath. In general 
appearance the Synthemis nymph is shorter and broader — more 
thickset — than the C ordulegctster nymph; but this is almost the 
only difference. 

In CorduhgaMer the antenna? are seven-jointed, with two basal 
joints thickened and rather rounded, the other five being filiform. 
The same is true of the antenna of Synlhemia(me Plate viit., fig.4), 
which are also very hairy. (I cannot say, from the photos, 
whether those of Covdulegaater are also hairy, but it is highly 
probable in so villous a nymph). 

A comparison of the labia of the same two nymphs shews that 
both are of the recognised Corduiine form, with subtriangulsr 
mentum, broad lateral lobes, furnished with a terminal spine, and 
strongly dentate along the distal border. Large seta? are also 
developed both on the meutum and on the lateral lobes. The 
dentition of Synihcrni* eustalacta( see Plate ix., fig.l) is much 
smaller and more regular than that of Corduhgaster , the nearest 
approach to which may be seen in Synthemis macrostirjma (Plate 
ix., fig.3). In the position of rest, the labium is similar in both, 
the mentum and lateral lobes forming together a large cup-shaped 
or almost hemispherical cover to the underside of the head (see 
Plate viii., fig.3). 

This remarkable similarity between the nymphs of Synthmnia 
and Corduhyaater is of great phylogenetic importance, for it 
supplies the missing link between the two great divisions of the 
Ant a op ter a — the J£*chnida>, and tibellulidm. Of the JSvchnidte, 
Cordulegaatm ♦ alone— shewing no trace in its imagirml develop- 
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meat of any LiMlulid connection —yet possesses this remarkable 
nymphal labium of distinct Libdlulid form, and distinctly non- 
sEachnid in every particular. We now find that Synth*min f 
which in its i magi mil development is absolutely Cordnline , with- 
out a single Jlschnid characteristic, possesses a larva exceedingly 
similar to that of C or duhy arter. The gap, therefore, between the 
two large families is in this way completely bridged. Jf we place 
the genus SytUhamia at the end of the Libdhdidat , in the sub- 
family Vorduliinn ?, and begin the .Exc.hnidm with Cordulcgatler, 
we have a very good linear connection between the two. Further) 
if we see in Synthemis and CordnlaymUr two of the most archaic 
survivals in the whole of the Anisopltra, it is to be expected that 
such forms would shew small divergence compared with the 
larger and more specialised groups. 

The Larva], Gizzard. — Dr. His has pointed out. to me the great 
importance of the form of the larval gizzard as a character for 
the systematisation of large groups. Jn dragonfly nymphs the 
gizzard is a well -dev el oped organ, lying within the first or second 
segment of the alxiomcn, and furnished on its inside with a set 
of four or more chitinous plates or “ folds,” carrying an armature 
of strong hard teeth for the reduction of the food-masses. In the 
Anhopterid families two main lines of development are found, 
viz., (l)the Libdbdul form, which possesses four plates arranged 
in bilateral symmetry, *.<?., one pair of one form, and one pair of 
another; and (2) the JSacknid form, in which the four plates are 
radially symmetrical, ».<?., all alike in form. Dr. His found an 
almost exactly similar pattern in all the Libellulid nymphs he 
examined, both of the Libdhdince and (Jorduliintv. But in the 
jEwhnidm, where a fair number of archaic forms have been 
placed, the radially symmetrical development differs considerably 
in the various subfamilies. 

I have carefully examined the gizzard of Synthemi# amtalaatn, 
of which a diagram is given below, in Text-fig. 2. The diagram was 
prepared by cutting the gizzard open longitudinally, spreading it 
out carefully on a glass slide, and placing another lightly above 
it; ho that the teeth are not absolutely flattened, but are viewed, 
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as it were, in half-profile. In each of the two inner # folds will 
be found two large sharply hooked teeth; in each of the two outer 
ones, there is a thick single tooth, also sharply hooked, but with 



Fig.2— Larval gisczarri of Sijnthrmh t euxtalaetul* 26). 
a strong outer lateral edge carrying four or five small serrate 
teeth, and indications of two very small serrations on tho inner 
lateral edge. For comparison, .1 examined the gizzards of two 
other Cordulina larva?, VordulepUya pygmma and Hemicordulia 
tan; and one Libellulim larva, Orthetrum caledonicum. They 
are all almost exactly like that of Synthemia anstalocta t the only 
difference being in the number of small serrations along the 
edges of the single tooth. This is a very interesting result, for 
it proves, beyond all doubt, that the larva of Synthemia , though 
bo closely allied to that of Cwdulagaster, is still of the true 
Libdlulid stock. 

Another point of great interest is that in the larva of Cordnle- 
gaaUr y although the JUschnid radial symmetry is already estab- 
lished, yet the dentition in each of the four “ folds ” is very much 
like that of the two outer folds in Syntkemi #, viz., a single 
strong tooth with a serrate edge, This is very unlike the denti- 
tion in any other JSachnid group so far examined; in all of which 

* Tho terms “ inner ’’ and “ outer ” refer only to the diagram? the line of 
section might have been taken in a diametrically opposite position, and 
thon the positions would have boon reversed; or another cutting might have 
given us one pair on each side* 
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the teeth aro much reduced in size, possessing no serrate edges, 
and varying in number from two to nearly thirty on each “fold.” 
This similarity in the dentition of the four folds of Covdnlegaster 
with two of the folds of Synthetnia ) helps to convince us further 
of the close relationship between the two genera. The develop- 
ment Of the original Anisojtierid stock had evidently proceeded 
but a little way when the progenitors of Syntfmmis and Cordnle- 
gn»iwr branched off from it; and, most certainly, in their larval 
forms, further divergence has been very limited, though in the 
imagines the process of evolution has effected considerable 
separation. 

The lines of divergence of the two main groups of Anuoplftra , 
viz., the Lihdhdidm and M\ nchnida can be roughly indicated by 
a phylogenetic diagram (text-fig. 3). In this diagram the five sub- 
families at present dominant, representing the five lines of highly 
successful specialisation of one kind or another, are arranged at 
the top, while the remnants of the archaic groups (which we may 



Phyloirantjtlc Diagram. 

well believe have been, in their time, also the dominant groups) 
are arranged lower down. Convergence of origin-lines indicates 
convergence of the corresponding groups; e.g^ I have placed the 
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lino of origin of the peculiar Chiorogomphua ho as to converge 
towards Syntherni #, since it exhibits a remarkable enlarge- 
ment of the basal area of the hind wing, which, in its retention 
of cross-veins, and in the form of its anal loop, bears considerable 
resemblance to SyntherruH. 

Such a diagram is not, of course, intended to exhibit accu- 
rately the relative ages of the various archaic groups. These can 
only he ascertained, if at all, by a careful study of their present- 
day geographical distribution, coordinated with a knowledge of 
the requisite geological data. 

The result of this study of both nymplial and imaginal charac- 
ters in Syntherni* seems to ine to demand imperatively a further 
alteration in the accepted classification of the Cordulii nw (sens, 
hit.). There are, in the subfamily, three distinct groups : Syn- 
themi* with a distinct non -0<»' (inline tendency in the nymph; 
Macromia with a distinct no o-Cordnline (JUnchnine) tendency in 
the imago; and, finally, the Cordnliina\ s.str., forming the greater 
part of the subfamily, in which tho true Corduline characters of 
both nymph and imago are developed. I do not suggest the 
elevation of these three groups into subfamilies, simply because 
l do not consider that the Cordnliimr (aens.lat.) can ever be 
themselves admitted to more than that rank — their Li bed ul id 
connection is so close and evident. I would therefore suggest a 
division of the subfamily C^m^/im^sens.lat.) into three main 
groups as follows t — 

i. Larvae with abdomen considerably rounded, but always longer 
than wide, smooth; wing-cases parallel; head without frontal 
horn, subtriangular in front, with eyes woll behind the level of 
tho front; legs long and slender. 

Imagines with (when present) an elongated anal loop, having 
a more or loss distinct longitudinal bisector; triangle of hind- 
wings very often recessed to, or nearly to, the level of arculus; 
basilar space always free. Group Cordulina. 

ii. larvae with abdomen very much rounded, nearly circular 
when viewed from above, smooth, much flattened; wing-oases 
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parallel; head with a prominent pyramidal frontal horn; legs 
long and spider-like. 

Imagines with a compact anal loop, very little, if at all, longer 
than wide; triangle of hindwing never retracted towards arculus; 

basilar space always free. Large insects of strong flight 

Group \ farromina, 

iii. Larvae with elongate-oval body, very villose; wing-cases 
strongly divergent, head square in front, with eyes projecting 
from antero-lateral angles; legs short, thick, hairy. 

Imagines with anal loop never as long as wide; basilar space 

always reticulated. Insects of rather weak flight 

Group Synthemina . 

Group i. contains over eighty species; Group ii., nearly, fifty; 
md Group iii., only fifteen. But it is inevitable, in any attempt 
of this kind, that the most highly developed and successful forms 
should far outnumber the members of a more archaic group. I 
do not say, however, that we should rest content with Group i., 
as it now stands. There may be lines of division of equal value 
to the others still to he found in that group. In particular, a 
careful study of the life-history of Oordvlephya is necessary 
before we can be content to leave it in the same group its insects 
of a very different type. 

To turn now to the study of the Group Synthemina , consisting 
of the fifteen species of the genus Synthemi*. Various authors 
Lave pointed out the need of some subdivision of the genus, but 
the attempts made were only tentative, mainly from lack of 
material to study the group as a whole. Prof. Fdrstor, when 
describing his new species, primiyenia from New Guinea, 
noticed the remarkable difference in the female sex-organs of 
thia species and those of 8 hrvtiislyfa. Apparently he had no 
knowledge of the type 8, entdaladiiy However, he suggests a 
subdivision into two genera as follows 

$< Without ovipositor and conspicuous appendages : 8-10 lying 

in one straight line; % clipped off straight behind 

Eu«ynt,hcnu* {8. brevimtyla^ 
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2* With 8 cut off slantingly, 9 and 10 bent upwards, and a 
long ovipositor Palceotynthemis ( S . primigmna). 

He adds a note to the effect that, owing to the great rarity of 
specimens of Synthemi s in collections, he cannot classify the 
other species. 

Of course, such a division, from a knowledge of two species 
only, could scarcely be expected to be of any value for the recep- 
tion of other species. Let us take, for instance, the type S. 
eustalacta , with which Fftrstcr should surely have become 
acquainted before making his attempt. It possesses an ovipositor, 
though neither so long nor of so exaggerated a form as that of 
S. primigenia . However, it must go into Pal cvosyn them in. 
Hence the original typo of the genus cannot now be the type of 
either subgenus.* Again, S, reyina , a species very closely allied 
to S. euntalacta , possesses no ovipositor, and would therefore go 
into Eusynthemi tt with J8, brevi#tyla t with which it has very little 
affinity. 

Apart from any other reason, the excessive rarity of the 
females of these insects is a strong reason for not employing the 
female sex-organs in generic subdivision. But a study of the 
ovipositors of the various species will, I think, convince us that 
they are only of very limited value in this case. 

First of all — and this is suggested partly by Forster’s diagram 
of S. primigenia 2 — it is necessary to remark that great varia- 
bility exists in the appearance of the end-segments. Females of 
Synthemiv, on emergence, are very flabby, and remain so, in their 
retirement, for long periods, with not only the three end-segments 
often imperfectly tilled out, but with their whole bodies abso- 
lutely flat from lack of food. Even if one is fortunate enough 
to capture a well-developed female (generally one which has been 
ovipositing), one finds considerable differences in the position of 

• See International Kules ol Zoological Nomenclature, Art, 29. 44 If a 
genus is divided into two or more restricted genera, its valid name must be 
retained for one of the restricted genera. If a type was originally estab- 
lished for said genua, the generic name is retained for restricted genus con- 
taining said type/ 4 
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segments 9 and 10 with respect to 8. In some specimens, 
especially ill-nourished ones, segments 9 and 10 are piled Up 
somewhat ns in Forster's diagram, but I doubt if it ever is so in 
a well-fed specimen, even of S. primigmia. Though, in all those 
species possessing an ovipositor, segments 9 ami 10 are — seen 
laterally — much narrower than 7 and 8, yet, in their proper posi- 
tions, they lio in a line more or less parallel to, and above, the 
ovipositor. Forster's diagram apparently represents not only 
an immature, but even a malformed or damaged specimen, for 
the end abdominal appendages of segment 10 are entirely 
lacking ! 

Variation of the Female Sex-Organs . — We shall see, from a 
study of every species of Syuthemis of which the female is known, 
that there is an enormous difference in these organs, even in the 
most closely allied species. There is no doubt that the ovipositor, 
where still present, has ceased to bo used for its original purpose, 
t.e., no species of Syuthemis now uses its ovipositor ns a terebra 
or borer. I have watched five species of Syuthemis ovipositing. 
Three of these possess woll-fonned ovipositors — S» macrostigina t 
S. eustalacta , and S. flavoterminata. All three lay their eggs in 
the Libellulid manner, by flying close to the surface of the water, 
then hovering with body almost vertical, and dipping it with 
short quick movements, three or four times in succession, into the 
water, so as to wash the eggs out, several at a time* Females of 
S. eustalacta, captured in the act of ovipositiou, have immediately 
exuded clusters of eggs from ten to a hundred or more in number. 
(A portion of one of these clusters is figured, greatly magnified, 
in Plate viii,, fig.l). Females of S. m acrostigma t however, cap- 
tured in the same way, exude only two or three eggs in a cluster, 
and sometimes none at all. These, also, sometimes support them- 
selves by holding lightly to a reed-stem, while still hovering with 
their wings, and dipping their abdomens in the usual way. S. 
jfavot&'imnata — and the two species, S. regina and S. guttata , 
which do not possess ovipositors — all oviposit while flying rapidly 
to and fro over the water, and wash out their eggs in large 
clusters, 
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Probably the ovipositor — especially when it is curved, as in 
8. leach ii (Plate vii., fig. 18) — is still of some use in controlling 
the escape of the exuding egg-masaes. This may account partly 
for its retention in so many species, long after its original use 
1ms gone. 

In S, fiavolcrminata % there is a remarkable variation in the 
length of the ovipositor, compared with the end-segments, in 
fully developed femafa*. In Plate vii., figs. 22a, h t and c, are shewn 
the ends of three females in my collection. At first sight it 
looks as if the ovipositor was vory variable itself in length and 
shape; but I think that this appearance is due mostly to change 
in relative position, and that if the ovipositor of fig. 22c could be 
cut out and measured, it would he very little larger than that of 
fig .22a, which projects only half as far. Still, this is evidence of 
variability of the structure in this species, and it may be that 
8. favoterminata is even now in process of losing a structure 
already somewhat aborted. Anothor peculiarity in the ovipositor 
of the same species is, that it carries at its tip a small transparent 
glutinous mass. This is present in all my specimens (twelve), 
and therefore is not likely to be a remnant of the sticky sub- 
stance which holds the eggs together. Its use appears to be to 
supplement the short ovipositor in holding the egg-masses back 
from too rapid exudation. 

J have figured in Plate vii., the end segments of the female# 
of eight species. Next to 8, primiyenia, the longest ovipositors 
are possessed b} r the four species 8. macro»f,igm<i( fig. 1 7), 8. laachii 
(fig. 18), 8. eustalacta(fig. 19), and 8. £awwwica(fig.2Q). These 
represent the most primitive form of the organ still existing in 
Australia. We then have in 8. flavoterminata(fig.%'l) a consider- 
ably shorter and more aborted ovipositor. Passing on, we come 
to 8. rsy'm«(figs.l6a and 6)— -a species very closely allied in other 
respects to the S . tf^rfafac£a-group~^with only a small remnant of 
an ovipositor left; 8 . c y aniline and h) with a still 

smaller remnant; 8. daviculuta (not figured) with a similar tiny 
remnant; and finally, to the closely allied group of four species, 
8. breviMyla, 8. virgula , 8. guttata , and 8, mj/ra(see, tig. 23), in 
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which the ovipositor has completely disappeared, leaving the 
ninth segment hollow without any prominent covering from the 
underside of 8. 

It thus appears that the female sex-organs are, in this group, 
too variable to be of much use in generic separation. The group 
of four species last-mentioned is the only one in which 1 propose 
to use it as a generic character. 

Malt* Sex* Organa. —Through out the group the primary sex- 
organs of segment 2 are not prominent, the sheaths being fairly 
large and well-rounded and forming an effective protection to the 
penis, which is deeply recessed between and below them(see Plate 
vii., fig. 15). The form of the penis itself is probably only of 
specific value, varying, no doubt, considerably with the variation 
already described in the female sex-organs. In any case, as the 
specimen has to be sacrificed in order to examine it, it is inad- 
visable to use it in classification. However, I have figured the 
penis of three species typical of the threo genera into which I 
propose to subdivide the group. The genoral shapo is somewhat 
the same in all three; but. in emtalaota(fi^.iH) there is a long 
curved filament projecting from the base, followed by a row of 
hairs decreasing in size; in 8. guttata{ft%. 25) this filament is 
absent, and the hairs are more numerous, but shorter; in S.flavo~ 
tcrminata(fi g.26) the filament is absent, and the hairs few. On 
the upper part, S. eustalacta possesses a long curved filament 
similar to that on the base; 8, guttata a shorter one, nearly 
straight; and S. JUxvaterminaia the merest rudiment of one. I 
have been unable to spare specimens from the rarer species to 
carry this investigation further; nor do I think it of much value 
towards forming a really tmfnl classification of the group. 

We now turn our attention to the secondary male sex-organs, 
the anal appendages of the abdomen, used as c Jaspers in 
.holding the female. These are figured for every species (except 
8 r tnirando } of which the male is unknown) in Plate vii., figs. 1-14. 
We find here three distinct groups, each of which is associated 
with a corresponding form of the abdomen, In the first group 
(figs. I to 8), the superior appendages are long, and more or less 
wavy; the corresponding abdomen is pinched at segment 3 or 4* 
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enlarged at 6 and 7, and slightly pinched again at 8-9 (except in 
8. cyanitincta , where 7-9 are uniformly broad). In the second 
group(figs.9-12) the superior appendages are very short, and 
slightly foroipate; the corresponding abdomen is shorter, not very 
pinched at 3-4 (except 8. nigra). In the third group(figs.l3-14), 
the superior appendages are of medium length, slender and straight; 
the corresponding abdomen is exceedingly slender and cylindrical. 
(In the coloured Plates, figs. 1-7 belong to group 1, 8-11 to group 
2, 12*13 to group 3; 8. nigra, fig. 9, has au abdomen varying in 
shape, but the most slender specimen has been figured in order 
to contrast more strongly with $. guttata , fig. 8), 

As already shewn, there is very little in the wing-venation 
which is really constant enough to be of value in subdividing the 
genus. There is, however, one character, not yet mentioned, 
which scorns to me to be of considerable importance, and that is 
the form of the membranule in the hindwing. Nearly all Cor du- 
ll ina possess this membranule as a rather narrow, elongated, and 
often darkened, membrane at the base of the anal vein; in the male 
reaching some distance along the border of the anal triangle; in the 
female attached to the corresponding curved anal border. Now 
in the two species 8. flavotermin ala and 8. olive i, the membranule 
is so reduced as not to be visible to the eye, aud the anal triangle 
of the male has developed a slight convexity of its outer border, 
instead of being slightly concave, as it is when the membranule 
is present. These two species form group 3 above-mentioned. 
So that, with their slender bodies, thin straight appendages of 
medium length, and this peculiarity in wing- venation, they are 
sufficiently distinct from the main body of species to warrant a 
new generic name. There is also another important difference 
between them and the rest, and that is the size of the front of 
the head, which is only about half the width of that of any of 
the remaining species. I propose, therefore, on the strength of 
these characters, to separate out S, flavoterminata and 8. ottvei, 
and to place them in a new genus, Choruthemi*,* The type of 
this genus will be 8, jlavoterminata Martin, 

"Greek without, in allusion to the absence of membranule. 
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In studying the remaining thirteen species, we can at once 
pick out a homogeneous group of four (group 2 above-mentioned) 
characterised by the short anal appendages of the males, the 
absolute loss of the ovipositor in the females, and the generally 
rather shorter and less constricted abdomen. These are 8 brevi - 
Myla % >S\ viryula , 8, yuttata , and 8. nigra . 1 regard these as the 

most advanced members of the group *S 'ynihemina. Their vena- 
tion is more open and less inclined to variation than that of the 
other species, and in the complete loss of the ovipositor, they have 
at last reached ari invariant stage. These four species are also 
very much more closely allied to one another than any other two 
species outside them. I therefore propose to place them in a new 
genus, Mclathemis, of which the type will he 8. yuttata Selys. 

There now remain nine species (including the imperfect female- 
type, S. miranda Selys, which is retained next to 8. regina, to* 
which it is closely allied in venation), in which the superior 
appendages of the male are always long aiid wavy, the membra- 
nulo always present, tho front large, and the abdomen long, 
pinched at 3-4, and (except in the smallest species, 8. cyanitincta) 
somewhat narrowed again at 8 or 9. Of these, the female of 5. 
primigenia possesstis an enormously long ovipositor; the ovipositors 
of 8. euHalacta , 8. tasmanica , 8 . leachii , 8. macroxtiyina are large 
and conspicuous; that of 8. reyina (closely allied in other respects 
to 8. eustalacta) is very small and those of 8. claviculata and 8. 
cyanitincta almost obsolete. The two latter are otherwise not by 
any means closely allied, and are from widely different localities. 
Of all the species it may be said that, in contrast to the four 
species above separated out, they all possess at leant a rudiment of 
an ovipositor. I propose to retain these in the genus Synthami* 
(restricted), the type of the restricted genus, of course, remaining 
8. euMtalacta Burro., the original type of the whole genus proposed 
by de Selys. 

I cannot see any Advantage in suggesting further subdivision. 
The nine species just considered form, without doubt, a less 
homogeneous division than the other two, but they are in many 
ways very closely allied, and are certainly the roost archaic 
.members of the group still extant. 
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There is also a corresponding difference between the larva) 
forms (so far as they are known). The nymph of £. flavolerminaia 
is small and of rather slender build, with a small projecting 
frontal rectangular plate, fringed with small hairs; that of S. 
guttata is of stouter build, and has a much larger almost semi- 
circular projection or [date standing out from the front; those of 
S. eustalacta, S. macro»tigma t and S. regina are of stout build, 
but possess only a row of hairs on the front and not a projecting 
plate (see Plate viii,, tig. 2, S. euetalacta ; fig. 5, guttata). The 
four species comprising the genus Metathemie are so closely allied, 
that I have no doubt this frontal plate will be found in the 
nymphs of the other three, and will form an excellent generic 
diagnostic for the larval forms. 

I The classification proposed may now be exhibited as follows: — 


/Front small, abdomen narrow cylindrical, lnembnim 

I ule absent *. Choriathemi* t n.g, 

Front large, abdomen of variable width, membran- 


y ule present 2. 

’Superior appendages of male short; female without 

ovipositor Metathemia, n.g. 

Superior appendages of male long and wavy; female 

with, at least , a rudimentary ovipositor Synt hernia (s. sir. ), 


And, for the nymphs : — 


Small nymphs of slender build; front with a small 
J projecting rectangular plate, fringed with small 

[Larger nymphs of stouter build. 

/Front with a conspicuous eemicirculav projecting 

2*J plate..., „ 

[Front without a plate, but with a row of hairs 


CUoriathemiB , n.g. 
2 . 

Metathtmis , n.g. 
Synthemu {B.Htr.). 


I now pass to the systematic description of the species, arranged 
in the proposed genera. Where the life-history has been studied, 
the details of it and the description of the nymph are given under 
each species. The descriptions 6f the imagines are taken from 
freshly killed specimens, and are made as short as is consistent 
with a full determination of specific differences. 
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Subfamily CORDUUIN.E, 

Group 8ynthemina 

Imagines of slender build and rather weak flight. Anal loop 
of hindwing of compact form, never as long as wide; basilar 
(median) space always reticulated. Larvae with head squarish in 
front, eyes projecting from the an tero- lateral corners; legs short 
and hairy; abdomen elongate-oval in shape, villous; wing-cases 
strongly divergent; distal margin of lateral lobes of labium 
distinctly dentate. 


Genus 1. Synthemib Selys, a me restrictum. 


Membranule present, front large, abdomen varying in width, 
always pinched at 3 or 4 and widening to 7. Superior append- 
ages of male long and wavy. Female with, at least, a rudiment 
of an ovipositor, often with a large and conspicuous ovipositor. 
Larvae of stout build, with a row of hairs along front of head, but 
without a projecting flat frontal plate. Type: Synthemis enstalacta 


8 . 


Burmeister. 

Key to Species of &yHthemis{8.*tr.). 

Males, 

r Thorax with antehumerol spots or stripes 2. 

J ‘ \ Thorax without antshumeral spots or stripes... ... ... 8. 

0 l Thorax with four creamy antehumerol spots 8 . hachii. 

(Thorax with antehumerol stripes 4. 

Segment 10 of abdomen with a conspicuous dorsal 

spine or tubercle 5. 

Segment 10 of abdomen without any dorsal spine or 

tubercle. 6. 

( Antehumerol thoracic stripes yellow; oolour metallic 

black with yellow spots 8 . davic%Uata, 

Antehumerol thoracic stripes pale bluish, short; sise 
of insect small, colour brown with pale bluish 
spots 8, oymitincta, 

! Dorsal spine black, conical; sise of Insect large; 

colours black and yeUow 8 , rtgina. 

Dorsal spine pale yellow, depressed anally... ........... 7* 

( Inferior appendage just under half length of superior; 

eokmr pinkish-brown with creamy spots S. macrostigma. 

Inferior appendage considerably over half length of 
superior; colour block with a few tiny yellow 

spats.. - * & primigenia. 

Abdomen blackish with bright yellow spots; inferior 

appendage two-thirds length of superior, truncate 8* eudcUada. 

8 . ta*ma*ic a. 


.1 


7. { Abdomen dark brownish with paler yellow spots; 
I Inferior appendage slightly over two- thirds 

V length of superior, truncate.,, 

(N.B.— The male of 8. Selys, Is unknown.) 

24 
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Females. 


( Four to five orow-veina in basilar space, eight to nine 

in submedian.,.. 

Not more than four cross-veins in basilar space, nor 

eight in submedlan 

a J Segment 8 with a conspicuous ovipositor 

( Segment 8 without a conspicuous ovipositor 

( Ovipositor very long, reaching beyond end of Beg- 

tt. 4 meat 10 

V Ovipositor not reaching beyond end of abdomen 

( Thorax with a pair of antehumeral stripes 

Thorax without antehumeral stripes; colour black 

and yellow 

_ f Thorax with four antehumeral creamy spots 

i Thorax without antehumeral stripes or spots 

{ Thoracic antehumeral stripes yellow; colour metallic 

black and yellow 

Thoracic antehumeral stripes pale bluiBh or creamy, 
short; sise of insect small 


' Lateral thoracic stripe entire 

m Lateral thoracic stripe broken into & rounded and 
* an elongated spot; colour pinkish -brown with 

w creamy spots 

' Appendages in profile rather oval and fiat; colour of 

abdomen blackish with yellow spots 

Appendage in profile narrower and more cylindri- 
cal; colour of abdomen dark brown with paler 
yellow spots; insect smaller than above 


S. miraiuia ♦ 

2 . 

3. 

4. 

S. primiyenia, 

5 . 

6. 

8. reffina, 

8, teachiu 

7. 

8. daviculata . 

8. cyanitincta. 

8 . 


8. macroxtiyma. 


8. emtalacta. 


8. tewnanira . 


L Bynthkmis eustalacta Burra. (Plate iv., fig- 1.) 

Burmeister, Handbk. Entorn. N^vropt. 1839: Selys, Bull. Acad. 
Belgique, xxxi. 1871; xxxvii. 1874. 

(J. Total length 51 mm., abdomen 38 mm,, hindwing 32 mm. 

Wings: Costa yellowish outwards, pteroutiyma 2’5 ram., dark 
brown between black nervures; membranule 2 mm., dull grey. 
Three crow-veins in basilar space, 4-5 in aubmediau space; all 
triangles usually free. Head: Rye* brilliant greenish (when 
alive), bordered with dark brown, a pale yellow patch behind; 
vertex hairy, black; front hairy, cleft medially, pale yellow above 
anil on sides, brown on face, black in median cleft; poHclypeus 
brownish, a yellow spot on each side; anteclypeu* brownish, 
touched with pale yellow; labrum yellow edged with brown; 
labium pal© yellowish -grey, mouth edged with dark brown. 
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Thorax: Prothorax Kina)], dark brown, a yellow collar in front, 
a triangular yellow spot behind. Meso- and metathorax deep rich 
chocolate-brown, a yellow lino along dorsal ridge; on either aide 
of it a broad straight steely metallic band; a small bright yellow 
spot at each wing-base. Hides of thorax with a broad yellow 
band, bordered above by a narrower steely metallic band; low 
down, two yellow spots of fair size; noturn brown witii ) el low 
Hcntella. Abdomen aubcylimlrical, pinched at 3, broadening 
to 8; 9-10 narrower. Colour rich black, marked with pale bright 
yellow as follows— 1, a dorsal spot and two small lateral spots; 
2, auricles yellow, a slanting spot on each side of dorsum; 3, 
basal half yellow with a somewhat diamond-shaped black dorsal 
murk, rest black. Segments 4-7 with r pair of small basal spots* 
s pair of larger central spots, smallest on 8, larger and of irregular 
ehape on 7; 8 three-fourths covered by a pair of large bright 
yellow spots, almost meeting along dorsum; 9 with two small 
basal spots; 10 with a conspicuous pale yellow spine, bent over 
anally, sharply pointed. Appendages: Supcruo* 3 *2 mm., 
slightly wavy, converging at tips, which are blunt and rounded, 
almost black ; inferior two-thirds as long, truncate, bent upwards. 

4 Plate vil., tigs.la,^). 

<j>. A slightly larger and duller insect; wings often tinged with 
pale brown or yellow, ptorostigma 3 mm., pale brownish. Head 
and thorax as in male; abdomen stouter, cylindrical; 2 with large 
oval spots; 3 as in male; 4-7 with larger basal spots and with 
central oval spots decreasing in size, smallest on 7; 8, rather short 
above, with two small basal spots; 9-10 without spot. Ovipositor 
2 nun., reaching to below 10, conspicuous; appendages 1*2 mm., 
straight, somewhat flat and oval when viewed sideways, blackish. 

{ Plate vih, fig. 19.) 

Types; Coll. Germar, Coll. 8elys, $ 9 . 

//oft. —-New South Wales, Victoria, and South Australia. 

Common on bogs and marshes, and sometimes on small running 
streams, in mountainous districts. Females very rarely seen, in 
comparison with males. 
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Life-History of 8. euatal acta. 

The perfect insect emerges about the beginning of November, 
and continues on the wing until March. Pairing takes place 
from the middle of November onwards, but it is always difficult 
to find either pairs in Eight or females ovipositing. On a small 
swamp at Leura, Blue Mountains, where the insect is common, I 
have watched the female ovipositing in December. When pair- 
ing, the male seizes the female in the usual way with his anal 
appendages, clasping her round the prothorax, with the inferior 
appendage bent forward over the front of the prothorax. In 
this position they usually indulge in a wild up-and-down Eight, 
finally Eying away into the bush. When a female appears on 
the swamp there is usually more than one male ready to pair 
with her, and often quite exciting scuffles oocur before pairing is 
effected. Pairs are also frequently heckled by single males, 
which sometimes succeed in separating them. 

When the female is ready to deposit her ova, she returns to 
the swamp, Eying low, and keeping as much as possible out of 
the main track of the numerous males Eying up and down. 
However, when she chooses to oviposit right in the track of their 
Eight, they seldom molest her. The place chosen for the eggs is 
always the same, viz., in still water of from a few inches to a foot 
or two in depth, overlying deep mud, and close to the main water* 
drainage of the swamp. If one dredges snob places in the early 
spring, larvae of S. emtalacta will be found in abundance, but no 
larvae of any other species. 

Although the female possesses a conspicuous ovipositor, it is 
apparently of no use to her except perhaps in controlling the 
exit of the egg-masses. She flies close to the water, along the 
edges of the reed-beds, continually dipping the tip of her abdomen 
into the Water, so as to wash out the eggs, which fall down and 
settle on the mud. This is done in characteristic fashion, with 
the abdomen held nearly vertical and brushed forward at each 
dip, so as to touch the water gently. Sometimes the action 
appears to be done easily and not hurriedly, but at other times-- 
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particularly when a storm is brewing — I have seen it carried 
out in great haste, and apparently in considerable trepidation. 

A female captured by me, during oviposition, immediately 
exuded a large cluster of small oval yellow eggs, over a hundred 
in number. Portion of this cluster is shewn on Plate viii., %i. 
Other females have exuded smaller dusters, and sometimes none 
at all. There is no doubt that they can be persuaded to wash 
out ova into a tube of water, while being held in the hand. 
Unfortunately I was unprovided with one at the time mentioned, 
so that I have had no opportunity of hatching eggs of this 
species. 

On dredging the swamp late in December, I have found a few 
very small larvae, as well as a few fully fed ones not yet emerged. 
Hence I conclude that the ova hatch out in from two to three 
weeks (the usual period in the case of other Corduline ova which 
I have batched). The lame evidently grow rapidly and are full 
fed within the year. I have taken larvae in September only 
half-grown, which, fed up in my aquarium, have emerged before 
Christmas. 

The young larva, which is very hairy, lies nearly buried in the 
soft mud. In the aquarium, where they are supplied with fine 
sand, larvae of all sixes throw up the sand all over them, and 
scoop out in the process a depression into which they settle, 
leaving just a slight outline of the body visible, and their eyes 
and the top of the labium. I am not at all impressed with the 
power of the labium as a weapon of offence. It is so short in 
its reach that an insect would have to come very close up to it 
before it could be captured and eaten. I think that inseots and 
other small water-animal* are very seldom captured in this 
manner, but that often the large cup shaped labium is used to 
draw in a large quantity of muddy water, which is then sifted 
and examined by means of the numerous seta* and the terminal 
hook, and thus a considerable quantity of minute food is obtained. 

In one jar I kept a nearly fullgrown larva without food for 
some weeks. He never moved bis position once. I then intro- 
duced, all at onoa^ about two hundred mosquito larvae. As these 
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wriggled pant him, he snapped at them again and again. At 
every three or four trie# only, he succeeded in catching one. But 
so eagerly were they devoured tlmt he accounted for nearly fifty 
in the course of ten minuteN. After that he continued to snap 
at them occasionally, without apparently any further desiia to 
eat them. 

These larva are very ul u may, hut are capable of running fairly 
quickly when they have dragged themselves free from most of 
the surrounding mud. When full-fed, they crawl about on the 
surface of the mud or sand for days, being all the time only 
partially covered with mud. They seem quite unable to ascend 
a stick or stem rising from the water, but crawl out into the 
sedge or grass first, probably to get drier. Finally they ascend 
a stem in a most clumsy manner, and emerge in all sorts of 
curious positions — bent sideways, twisted nearly double, and 
often nearly upside down. In my aquaria, larvae would con- 
tinually get out over the side, and crawl far away into a corner 
of the room; so that sometimes J found the newly emerged insect 
on the window-curtain, and never found the exuvire at all 
Others failed to emerge, and the dead bodies of the larva; were 
found hidden in all sorts of localities. Only a very few ascended 
the sticks placed against rooks or wood in convenient positions 
for them. 

Taking the nymphs at random, I have bred an almost equal 
number of both sexes, the females being slightly more abundant. 
This shews that the rarity of the female on the swamps is due 
only to her retiring habits. 

The general characters of the nymphs of Synthemi * having 
already been indicated, I now pass to the detailed description of 
the ovum and the full-fed nymph. 

Ovum about 1 mm. long, by 0’8 mm. broad, spheroidal, very 
slightly pointed at the upper end where it is attached to the main 
egg-mass. Colour yellow, darkening to orange on exposure to air, 
and becoming less trausparent(Flate viii., fig. I). 

Nymph f fully grown): total length 21 mm., abdomen 15 mm.; 
width of head 5mm.j wing-cases 0 mm. long; antenna 2*7 mm. 
Colour dark brown; very hairy (Plate viii., fig. 2). 
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Head square in front, with small prominent dark eyes at the 
extreme anterolateral corners; front fringed with a ridge of 
irregular hairs; antennae seven-jointed(Plate viii., fig.4), first and 
second joints from base short, stout and rounded, next four 
longer and narrower, cylindrical, with pale tips; seventh (apical) 
joint thin, sharply pointed; all segments furnished with irregular 
hairs of varying lengths, and great fineness; ocelli inconspicuous, 
in a small triangle on the rather flat epicranial surface; postocular 
lobes full and well-rounded, hairy. The hack of the head is of 
irregular surface, so that mud and silt collect in ridges there, 
giving the appen ranee, shewn in the Plate, of a slight colour- 
pattern of lighi and dark brown alternately, (View of head 
from in front is given in Plate viii., fig.3). Labium, in position 
of rest, reaching to between the bases of middle and hind legs; 
length, when closed, to base of men turn, 6-5 mm.; median «nd 
lateral lobes of raeutum when closed forming a nearly hemi- 
spherical cup fitting close up to eyes and antennte; rest of mentum 
projecting backwards more flatly; indentations of lateral lobes 
fitting closely, and terminal hooks lying concealed along margin; 
length of mentum 3 mm., greatest breadth 4*5 mm.; lateral lobes 
1*8 mm. to base of terminsl hook. Mentum broad, subtriangular, 
with median lobe advanced to a blunt rounded apex; mental 
aettc, 5 primary, about l mm. long, 4 secondary, 0*2 to 0*3 mm. 
long, on each side. Lateral lobes subtriangular, outer edge 
strong, ridged, with tiny stiff bristles arranged irregularly along 
outer edge; five strong stiff lateral seta springing from the inner 
side of the ridge, from 1*2 to 0*8 mm. long; terminal hook just 
above the top seta, very sharp, 1 mm. long; distal border strongly 
dentate, there being generally seven distinct teeth on each side, 
unsymmetrical, but arranged so ms to fit one another accurately 
when the mask is closed; teeth rounded, the larger ones tending 
to overhang slightly on the lower side ( M nodding”); largest 
tooth, generally the middle one on the left-hand side, about 
0*3 mm. broad by 0*2 mm, high (Plate ix., fig.l). Thorax: 
Prothorax short and broad, with protruding lateral angles* 
Jdestb and metathorax well-formed, fairly smooth, dark brown 
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above, paler beneath, especially around the coxm. Legs of 
medium thickness, lather short; lengths of femur, tibia, and 
tarsus respectively are — foreleg 3-71-1*7 min.; middle leg 5-4*fl-2 
mm.; hindleg 6-5*5-3mm.; cox» pale, femora dark brown, some- 
what hairy, tibto dark brown, with longer and liner hairs, tarsi 
3 jointed, with a few small hairs, ending in two rather small 
weak hooks. Wing-cases flat, hairy, strongly diverging from 
bases, so that their tips reach the level of the middle of the sixth 
abdominal segment, and rest, projecting very slightly from each 
side of abdomen; forewing-case placed so completely under that 
of hindwing that only a small portion along the costa is visible. 
Abdomen elongate-oval, well rounded above, fairly rounded 
beneath; broadest at segment $, then taperiog rapidly to end, 
which appears somewhat pointed; no colour-pattern, but the 
trail s verse sutures between the segments are rather deeply set 
under a raised apical ridge of large and conspicuous hairs, giving 
the body an exceedingly villous appearance, and causing the mud 
to adhere to it in great quantities: caudal appendages, superior 
1*6 mm., sharply pointed, curving slightly downwards; two 
inferior 1*8 mm, straight, pointed; two smaller laterals, 0*8 mm.; 
all rather hairy. 

Types: Coll. Tillyard(Leura, Blue Mountains). 

2. Synth kmis tabmanica, n.sp. (Plate iv. t fig. 2.) 

<J. Total length 45mra», abdomen 34 mm*, hindwing 28 mm* 

Wings t costa yellowish outwards, membranule 2 *5 mm. long, 
whitish, anal triangle with a tiny cross-nervule very low down, 
pterostigma 2*5 mm., pale brown between dark nervureg. 
Head: eyes greenish in the living insect, bordered with dark 
brown, with a pale yellow mark behind; vertex small, dark brown; 
j front deft medially, pale yellow above and on sides, rich brown 
in front; clypeus pale glaucous-brown in centre, livid grey on 
sides, a livid spot in centre of anteciypeus; tabrum and labium 
shining livid grey, faintly tinged with purple. Thorax: pro* 
thorax brown, a narrow collar in front, and a dorsal spot, both 
pale yellow. Meso- and metathorax rich dark brown , a yellow 
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line on dorsal ridge, edged on both sides by a broad metallic 
black band; on eaoh side a straight lateral band of pale yellowish 
colour, enclosing the < mesospiracle, bordered above by a shorter 
and narrower band of metallic steely black; low down, two con* 
spicuous oval yellowish spots; legs black, underside of profemora 
partly yellowish; notum brown with yellowish scutella; a con- 
spicuous pale yellow spot at each wing-base. Abdomen: 1-2 
enlarged, 3 pinched at baee, then widening to 7, 8-10 slightly 
narrower. Colour: 1, brown; 2, brown, with a slanting pale 
yellow mark on each side, auricles pale straw-colour, genital 
opening edged with yellow; rest of abdomen dark brown, marked 
with pale yellow as follows — 3, a pair of semioval basal spots, a 
pair of larger central spots rather pointed basal ly; 4-7, with the 
basal spots smaller, the central spots oval in 4-5, almost round 
in 6-7; 8 with two very large dorsal spots, oval, separated by a 
fine dorsal line; 9 with two small round basal spots; 10 dark 
brown with a small yellowish dorsal spine depi*68sed anally. 
Appendages: superior 2*8 mm., black, wavy, approaching one 
another at tips, which are blunt; inferior 2 mm., broadly trun- 
cate, upcurved, dark brown( Plate vii., figs. 2a and 6). 

9. Similar to male but slightly larger, especially in expanse of 
wing. Total length 42 mm., abdomen 31 imn., hindwing 30 mm., 
pterostigxua 2*8 mm. 

Head and thorax as in male. Abdomen thicker than in male, 
almost cylindrical, tapering slightly from base to apex. Colour 
dark brown spotted with pale yellow as follows— 2, a small basal 
point low down on each side, a pair of round central spots; 3-7, 
a pair of semioval basal spots, a pair of larger oval dorsal central 
spots nearly touching; basal spots decreasing in size from 3 to 7, 
being mere specks on 7; 8-10 very short, 8 with a pair of small 
oval basal spots, 940 with a transverse narrow band in sutures. 
Ovipositor conspicuous, reaching to end of 9, dark brown, tip 
fairly wide and blunt; appendages 1 5 ram., straight, cylindrical, 
with rounded tips, dark brown, separated by a rounded projec- 
tion of 10 which carries a small tuft of hairs (see Plate vii., fig. 20), 

Type -series: Coll, Tillyard, (St. Patrick’s River, 
Tasmania)* 



346 


MONOGRAPH OF THE GENUS BYNTHBMIft, 


Hob . — Northern Tasmania, I took it at St. Patrick's Kiver, 
Launceston, and Creasy, in December, 1908, and January, 1909. 
I did not find it in Southern Tasmania. 

The type-series was taken along the swiftly-running mountain- 
stream, where, no doubt, the larvae lived. At Launceston and 
Oressy the insects were found inhabiting swamps — localities 
similar to those frequented by 8. emtalacta on the mainland. 

This species is the Tasmanian representative of eustalacta, 
the latter not being found in the island. Differentiation from 
the parent stock has proceeded far enough, in my opinion, to 
justify the separation of the island-form as a separate species. 
Apart from its very much smaller size and duller colouration- 
characters which in themselves make the two species easily dis- 
tinguished at a glance, though of little morphological value — 
there is a constant difference in the appendages of both sexes. 
In S. emtalacta $, the inferior appendage is just about two- 
thirds as long as the superior; that of S . tasmanica is larger 
by comparison, and somewhat more truncate. In 8. emtalacta g, 
the appendages are more leaf-like and less cylindrical than in S. 
taemanica g; also the ovipositor of the latter is shorter and more 
upcurved than that of the former; these differences are clearly 
shewn in the diagrams of Plate vii. (compare tigs.l and 2, and 
figs. 19 and 20). 

The colour scheme of the St. Patrick's series, when alive, was 
rich chocolate-brown with pale yellow spots. 8o different were 
they from all S.eustalacta 1 had ever taken, that I never connected 
the two species until, on examination, I found the depressed 
dorsal spine on segment 10 of the male. Later, when I took 
specimens flying on swamps at Launceston and Oressy, I noticed 
that these had more the colouring of typical 8 . emtalacta. It 
seems, therefore, that the duller oolouration is brought about by 
a change of living, from stagnant to running water. This is also 
the case with other members of the group; the brilliantly coloured 
$. macrostigma, S. regina and S. mstalacta are dwellers in slow 
or stagnant water, while the duller 8. leachii and the darkly 
coloured Metatksmis subgroup live in running streams. 
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In the coloured pl«te, the differences of colouration are very 
carefully shown, and the two species placed side by side for 
comparison of size also. 

3. Sywtukmis hkoina Selys. (Plate iv>, fig.3). 

8elys, loc. cit. 1874. 

(J. Total length 57-60 mm , abdomen 45-47 mm., hindwing 
33 mm. 

Wings: costa pale yellowish outwards; pterostigma 2 nun., 
black, membranule 2 rani., narrow, whitish. Head : eyes deep 
green in living insect; vertex black; front hairy, cleft medially, 
3 'ellow above, marked with a broad black T-mark, the stem of 
which lies in the median cleft; face of front black, surrounded 
above and on sides with yellow, the black centre being nearly 
rectangular; clypens pale yellow; labrnm black, with a pair of pale 
yellow or creamy spots separated by a black bar; labium pale 
dirty flesh-colour, genet black, mouth edged with black. Thorax: 
prothoraa; black, a yellow collar in front, a large yellow 
mark behind. Meso- aud metathorax black or very dark brown 
with deep metallic bluish or greenish reflections; a conspicuous 
yellow line along dorsal ridge; no dorsal bands . On each side a 
broad band of lemon-yellow enclosing the raesoapiracle; below 
this a narrower band of the dark ground-colour, rest of sides bright 
yellow; legs black, profemora pale yellow lined with black above; 
underside of meiatibiw ridged with pale grey; notum black, scuta 
and soutella yellow. A bdomen very long and slender, 1-2 
enlarged, 3 very narrow, widening to 7, 8-9 again pinched 
Colour deep shining black, marked with light lemon-yellow as 
follows — 1, a dorsal spot, also yellow on sides; 2, two slanting 
basal marks nearly touching, auricles yellow, genital aperture 
largely surrounded with yellow; 3-5, a pair of subtriangular 
basal spots almost touching, a pair of suboval central spots, 
somewhat pointed basally, separated dorsally by a fine black line; 
these spots are smallest and closest to base in 5; 6 with basal 
spots small, oenfcral spots flat and distant only one-third from 
base; 7 nearly all bright yellow, caused by the fusion of two 
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enormous central spots; basal spots sometimes present, often 
obsolete, apical seventh of segment black; 8, a tiny basal 
dorsal spot sometimes present, a pair of subtriangular spots; 9 
black; 10 black, a sharp conical upright dorsal spine, black. 
Appendages: superior 3*5 mm., black, fairly straight, tips 
enlarged both outwards and inwards to a point, forming a barb- 
shaped end; inferior 3*2 mm,, narrow subtriangular, slightly 
upcurved(Plate vii., figs. 3a and b.) 

9. Similar to male, but with shorter body and larger spread of 
wing. Total length 52-59 mm.; abdomen 40-44 mm.; hindwing 
36 mm.; pterostigma 2*4 mm., black. 

.Head and thorax as in male. Abdomen thicker, more cylin- 
drical, marked as follows — 1, black; 2, black with a pair of 
irregular slanting yellow spots enclosing a cup-shaped black 
dorsal area; 3, basal half yellow, enclosing an elongated black 
diamond-shaped patch, apical half black; 4-6 similar to male; 7, 
bright yellow all over except last 1 mm. apio&lly; 8 black, a pair 
of minute yellow spots; 9-10 blaok, no spine on 10. Ovipositor 
nearly obsolete; reduced to a pair of separate short black pro- 
cesses (see Plate vii., figs. 16a and 6). Appendages 2*4 mm., black, 
narrow snblanceolate, pointed. 

Types : British Museum and Coll. Mao Lachlan. 

Hah — Queensland, from the Tropic southwards, New South 
Wales, Eastern Victoria. Inhabits swamps and slow-running 
creeks in wooded country. 

I have taken this beautiful insect at Gladsfcone(Q.), in the 
Sydney districfe(N.S.W.), and at Alexandra(Vic.). Specimens 
from the last locality are of great sise (one being figured in the 
plate). There is very little variation in the markings of this, 
the most beautiful member of the genus. 

Life- history of Synthemisregina. 

In the Sydney district, this fine insect is found in fair numbers 
on the slow-running and often stagnant Duck Creek at Auburn. 
It emerges early in December, and is continually on the wing 
until the end of March. I have found newly emerged specimens 
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ft# late ft# February. A# with S. entialacta, so with this species, 
female# are rarely met with. I have never seen a pair in cap. 
Female# when ovipositing are very shy. They select the deep 
shady pools, especially on the tributary creeks, overhung with a 
dense growth of tea* tree. By creeping cautiously along, on a 
very hot sunny day, and peering down into these pools, I have 
several times seen the female ovipositing, but have never been 
able to capture her. She dies rapidly about, close to the water, 
brushing the tip of her abdomen against the surface of the |»ool, 
and apparently laying a very large number of ova over a very 
small area. I have never seen her molested by males; indeed 
the spot ohosen is generally too shady and retired for any to be 
found there. 

The larva lives hi deep mud in the pools, and is a most 
unsightly object when dredged out of its lair. If carefully 
cleaned, it exhibits on the abdomen a slight colour-pattern, 
shewing a pale dorsal band and pale sutures. The following 
description is taken from a specimen which I took in the act of 
emerging : — 

Total length 22 mm.; abdomen 13 mm.; width of head 5 ram.; 
wing-cases 0 min. long; antennas 2 mm, Colour dark brown; 
only slightly hairy* Head similar in form to that of the larva 
of S . euetalacta(q.v.), but smaller in comparison. Labium of 
exactly similar pattern, slightly smaller; minium with median 
lobe advanced to a blunt rounded apex, mental sites 8 primary 
and 5 secondary; lateral lobes with 7 stiff lateral sites; terminal 
hook just above the top seta, very sharp; distal border with 7 
distinct teeth, similar in form to those of S. eustalacta but 
slightly deeper(Piate ix*, fig.2). Thorax: prothorax broader 
than head; and metathorax 6*3 mm. wide, rather fiat. Lege 
abort, with stout femora, slightly hairy. Abdomen consider- 
ably broader and flatter than that of S. euetalacta, ridges of 
segments Ism raised and hairs very short, so that the body is 
comparatively smooth ; underside fairly flat; greatest breadth 
7*3 mm. at fifth and sixth segments. Appendages ; superior 
1*3 mm.! straight; two inferior 1 *3 mm M straight; two lateral 
1 m, straight; all conical. 
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This nymph can be at once distinguished from any of the other 
four known species by its greater breadth and flatness, and by the 
comparative shortness of the anal appendages. 

Types: Coll. TiUy&rd(Dnck Creek, Auburn, N.S.W.). 

4. Synthbmib MIRANDA >Selys. 

Selys, loc. cit . 1871; Martiu, “ Oordulines,” 1906, p.8*2, figure 
of wings; Plate in., tig.19, coloured figure of type-female. 

J. Unique. Half of abdomen lacking. Hind wing 44 mm. 

As this species is so carefully figured by Martin, 1 have 
omitted it from the coloured Plate. From the very detailed 
description of de Selys, I append the following points for pur- 
poses of comparison : — 

Wings very much tinged with russet-brown on tbeir basal 
halves, especially the hind wing (N.B. — This is a condition often 
found in newly emerged females); pterostiytna 3*5 mm., blackish; 
mem bran tile very long, smoky; h!1 triangle s crossed; 4-5 cross- 
veins in basilar space, 8-9 in submedian. Head Hteely-black, 
with yellow markings on dypeus and l&briim. Thorax brown 
above; two yellow bands on each side. Legs brownish-black. 
Abdomen slender, steely-black; 2 with a transverse ray, 
broken dorsally; 3-4 with small basal spots, 3-5 with a pair of 
round central spots. 

Hab . — Supposed to be New Caledonia. 

The remarkable discovery of this specimen by de Selys has 
been already related. It is apparently similar, both in colour- 
ation and wing-venation, to the female of S regina , which is also 
a large insect. In both the anal loop is divided into three 
portion«;„a condition existing in no other member of the genus. 
But the retioulation of 8, regina is much less dense than in S. 
miranda . In its suffusion with brown, and in the numerous 
cross-veins, S. miranda recalls a large immature female of S. 
macrostigma. It differs, however, from the latter in having the 
lateral band of the thorax entire. 

1 do not think that the presence of cross-veins in the triangles, 
and the generally dense venation warrants the formation of 
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Another genus to receive this species. As I have already shewn, 
cross-veins often occur at 11 freaks’ 1 in one or more triangles of all 
members of the group, and are especially likely to occur in the 
more densely reticulated females. Prom analogy with 8. regina , 
we might expect the male of $. miranda , if it is ever discovered, 
to have only two divisions in the anal loop, and to possess a 
much simpler reticulation. 

5. Synthbmis lbachii Helys. (Plate iv., fig. 4.) 

Selys, loc, ciL 1871 and 1874; Synthemim martini Tillyard, 
Proc. Linn. Soc.N.S. Wales, 1907, p. 726. 

The identity of the species described by me under the name 
“ S, martini ” with S. leachii Selys, Iihs been established beyond 
doubt through the kindness of Dr. Laidlaw, who compared co- 
types of tny series, sent by mo to him, with the original type of 
de Bely*. This identity could scarcely have been guessed other- 
wise, asde Selys’ type is an immature and damaged specimen of so 
pale a colour that it whs more like a specimen of 8 macrmttigma, 
at first sight. Apparently, too, the distinguishing mark of this 
species, viz,, th * four antehumeral thoracic spot#, were almost 
obliterated. 

The following description is an abridgment of my original one, 
»nd contains all the paints necessary for a clear understanding of 
the differences between this and the other species : — 

<J. Total length 55*57, abdomen 42-44, hind wing 32-33 mm. 

Wings: pteroetigma nearly 3mm., black; metnbranuf,e nearly 
3 mm., pale greyish. 

* Head: eyas bright greenish in living insect, brown behind 
with a creamy mark; oer&aidark brown; front hairy, widely cleft 
medially, dark brown with a creamy spot on each side; sides of 
face greyish; ctypem greyish tinged with brown, lahrum and 
labium pale dirty flesh-colour* Thorax: prothorax dark brown 
with a pale mark in front. Meso- and metathorax dark brownish 
with a metallic tinge; a straw-coloured line on dorsal ridge; four 
fair-sieed creamy antehumeral spots, the two front ones often 
cleft, the other two usually round. Bides of thorax with a broad 
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lateral creamy band, lower part of sides doll greyish; notum 
brown with creamy scutella; legs black. Four distinct, creamy 
spots at wing* bases. Abdomen pinohed somewhat at 3, also 
at 8*10. Colour : 1, brown with a creamy dorsal spot; 2 brown, 
a pair of slanting basal marks, and top of auricles, creamy; 3-10 
black, spotted with oream as follows: — 3-8, a pair of triangular 
basal spots, and a pair of central roundish spots, the former 
diminishing from 3 to 8, being only lines in 8, the latter rather 
pointed basally in 3, round in 4 to 7, smaller and pointed apically 
in 8; 9 black, often with two tiny spots; 10, with a large central 
oval or diamondnshaped spot, two tiny lateral spots. Append- 
ages: superior 3 '8 mm., somewhat forcipate at tips, black; 
inferior 2*2 mm., narrow sub triangular, slightly upcurved, pale 
brownish with darker tip. (See Plate vii, figs. 5a and b.) 

9. Similar to male but somewhat larger; hindwing 35 mm. 
Wings shaded with brown at bases; pterostigma 4 mm., pale. 
Head and thorax as in male but somewhat duller in colour, 
thoracic spots generally larger and more irregular; abdomen 
cylindrical, broader than in male, with larger spots; 9-10 short 
and narrow; ovipositor reaching nearly to end of 10, with a blunt 
upcurved tip; appendages 0*8 mm., short, straight, black. (Bee 
Plate vih, fig. 18). 

Types: <J. British Museum(“ New Holland ”); 9. Coll. Tilt- 
yard^ Bridgetown, S.W.Au8tralia). 

Bab . — South-Western Australia, from Perth to Cape Leeuwia. 

It occurs fairly commonly on all running streams and moun- 
tain brooks, very occasionally also on freshwater lagoons. 

Like all Synthemids, it has an easy flight and is not difficult 
to capture. In spite of its dull colouration, it is a most beautiful 
insect when flying; the eyes gleam like living emeralds. Its 
nearest ally is S. macrostigma f from which it is easily dis- 
tinguished by its slightly greater sise, darker colouration, the 
four thoracic spots, and the larger inferior appendage of the male* 

ft. Stnthemjs HAoaosTioxA Selys. (Plate iv., fig. 6.) 

Sely», foe. cifc 1871 and 1874. . 
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De Selys described, in 1871, the type-male from a specimen 
labelled “ Oceania w without any further indication of locality, 
and the type-female from Fiji, In 1874, he added some remarks 
on specimens in the British Museum, one labelled “ North Aus- 
tralia,” another ($) “Swan Biver,” and the rest without any 
named locality. These he found different in some respects from 
the Oceanic types. 

I have taken a long series on the Blue Mountains, N.S.W., 
and another series at Bridgetown, W.A. These two series show 
considerable differences one from another, and also differ in 
important respects from the types. 

I append the following description from the Blue Mountain 
series, (of which one male is figured in the plate) : — 

Total length 56 mm., abdomen 42 mm., hind wing 32mm. 

Wings: costa pale brownish, a pale point on the nodus; 
pierostigma 3-5 mm., deep rose-colour; membranule 2mm., pale 
greyish. In all four wings a touch of dark brown at base of 
subcostal space. Head: eyes reddish-brown, a yellow mark 
behind; vertex dark brown; front dark shining brown in median 
cleft, pale creamy on sides, so that a rather thick indistinct 
T-tnark is formed; sides of face pale; clyjmts brown, a pale tri- 
angular spot in middle of anteclypeus, labrum pale brown, or 
orange, sometimes with two black points, labium pale violet- 
brown, mouth edged with dark brown. Thorax: prothorax 
dark brown, a pale straw-coloured collar in front, a small spot 
behind. Mwo* and metathorax deep rich chocolate-brown above f 
with straw-coloured line on dorsal ridge; the dark brown bordered 
by pale rosy-pink, which curves inwards to the dorsal ridge just 
*bove the interaUr ridge, forming a beautiful design; sides of 
thorax rich rosy-brown; lateral stripe broken into two creamy 
spoteVonc small and round; the other, enclosing the mesospiracle, 
narrow elongate-theae spots are encircled by a broad lateral 
band of dark brown which dlls the space between them; low down 
on each side, an elongate creamy mark; notum rich brownish, 
soutella creamy; logs cimtanwn-hrown, profemora rosy-pink. 
Abdomen slender, pinched at 3 and again at 9, Colour rich 
115 / 
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rosy-brown, with black sutures; marked with creamy spots as 
follows: — 1, pale on dorsum; 2, a pair of triangular spots, 
auricles brown below, paler above, genital aperture edged with 
cream; 3, a pair of basal triangular spots, a pair of central spots 
somewhat elongated basally; 4-7, a pair of small basal spots, a 
pair of oval central spots; 8, with central spots only; 9, brownish; 
10 brown, pale on dorsum. Appendages: superior 3*3 mm., 
wavy, approaching in a slight curve at tips, which are very 
slightly enlarged; a tiny spine underneath near bases; colour 
dark brown ; inferior 1 *5 mm., narrow subtriangular, pale 
brownish, tips slightly upcurved (Plate vii., figs. 4a and b ). 

2* Very similar to male but somewhat larger, with greater 
expanse of wing, duller colouration, thicker and more cylindrical 
abdomen; pterosligma 4 mm., pale yellow in tener&l specimens, 
rich brown in mature ones. Wings hyaline, even in newly 
emerged specimens, with basal dark brown touch as in male. 
Ovipositor conspicuous, reaching to middle of segment 10, tip 
rather blunt, usually scarcely upcurved; very dark brown or 
black. Appendages short, 0'8 mm., subcorneal, pointed, dark 
brown (Plate vii., fig. 17). 

There is no doubt that this widely distributed species varies 
considerably in many respects in different portions of its range. 
I consider that the eastern and western Australian races are 
sufficiently distinct from one another, and from the oceanic types, 
to warrant subspecific names. They can be distinguished as 
follows : — 

A. S. macrostigma macrostigma Selys.— Hindwing : £ 33, § 
32 mm. Black mark at base of wings very small in male, lying 
in submedian space; very large in female, reaching to arculus of 
forewings and close up to triangle of hindwings, also in sub- 
median space. Wings of female suffused with yellowish. Front 
with a conspicuous dark T-mark, face and labrum pale. Append* 
ages of male brown; 9-10 brown. Ovipositor of female, as 
described by de Selys, very remarkable, reaching nearly to end 
of appendages, with lamina slightly separated for part of their 
length, confined again at tips. Types: Ooll. Selya( "Oceania”); 
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$«Ooll. Hagen(Fiji). Hab. — Fiji Islands, and probably other 
Pacific islands lying off the coast of Australia. 

B. S. macrostigma orientals , n.subsp. — Described above. It 
differs from A in the following points — Black mark at base of 
wings very small in both sexes, lying in subcostal space. Wings 
■of female hyaline, without any suffusion , even in newly emerged 
specimens. (I have bred out several females, all with hyaline 
wings). Front with a very inconspicuous T-mark; face and 
labrum darker. Api^endsges of male dark brown, but dorsum 
■of segment 10 partly pale. Ovipositor of female never reaching 
to end of 10, generally scarcely upeurved at tip. Type-series : 
$9. Coll. Tillyard(Blue Mountains, N.S.W.). llab. — New South 
Wales, Victoria, South Australia, and Tasmania. Found on 
mountain-8 wamps; distribution local. 

C. S. macrostigma occidental™ , n.subsp. — Remarkable for the 
small size of the male, hindwing only 28 mm.; female as large as 
in A and B. Wings of male hyaline, with a conspicuous dark 
brown basal spot reaching out 2-2*5 mm. along subcostal space. 
Female with wings suffused with yellowish-brown, costa pale 
yellow, dark basal marks reaching 3*5 mm. in fore- and 6 mm. in 
hindwing, along subcostal space. Front with a fairly conspicuous 
brown T-mark, but faee and labrum very pale. Dorsum of 9-10 
<and basal three-fourths oj appendages of male very pale. Ovi- 
positor of female teaching just to end of 10, usually with a blunt 
upeurved tip, similar to that of S. leachii in Plate vii. , fig 18. 
Type-series : Coll. Tillyard (Bridgetown, Western Australia). 
Hab.~~ ‘South- western Australia; very rare. Occurs on swampy 
creeks. The variability of the ovipositor of this species is a 
strong argument against the use of that organ for generic dis- 
tinctions in the group, and serves to support my belief that the 
ovipositor, where still remaining, is essentially a variable organ 
in process of reduction fmm having lost its original use as a 
terebro. 

Life* history of S. macro $ tig ma oriental is, n.subsp. 

The perfect insect emerges in November, and continues on the 
wing until February. Immediately the wings are strong enough, 
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the insect flies off into the bush, where it may remain for weeks. 
In some localities where I have taken the full-grown nyruph very 
commonly, I have never yet taken the perfect insect, except just 
emerging. On very bright sunny days the males fly up and 
down over the reed-beds end swamps, always keeping low and 
close to the water. They are very easily captured. Females 
are very seldom seen. The method of pairing is similar to that 
of S. euatalacta. I have once or twice secured a pair, in cop as 
far as a mile from the breeding-place, in the bush. The female 
returns alone to the swamp, and selects a part of it awny from 
the main drainage, where the muddy ooze is only just cove red 
with stagnant water. There she lays her eggs, sometimes hover- 
ing in the manner of 8. euatalacta , and sometimes holding lightly 
to a reed-stem, still keeping her wings in motion, and washing 
the eggs out on to the mud at its base. On capturing a female 
during oviposition, 1 have never found large masses of eggs, bu-t 
at the most three or four at a time arc exuded, and often none 
at all. So that it seems that this species is less advanced than 
any other known to me, in its method of oviposifcion. The fact 
that the ft. male btill clings occasionally to reedstems, shews that 
it has not quite lost the instinct of ovipositing in the JSsoluiid 
manner. It would he interesting, if the females were commoner^ 
to see if they ever attempt to use their ovipositor as a borer. I 
have not observed one to do so, but 1 have seen only half a-dozen 
females ovipositing altogether. 

The young larva, which is very similar to that of S. euatalacta, 
can always be distinguished at once by its labium, and by the 
fact that it inhabits quite a different part of the swamp. While 
the nymphs of 8. emtalacta are always concealed in the mud and 
silt which accumulates close to the main stream or drainage of 
the swamp, and are always covered with fairly deep water, those 
of S . macrosHgma are found only on the outskirts of the swamp, 
iu vile muddy places where scarcely any water remains* and 
where the mud is very thick and often caked. By scooping out 
a small “pot-hole” of mud of this kind, only a few inches across, 
with my hand, I have often secured several fully-grown hirv«^ 
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The only other inhabitants of these places are the small larvae of 
species of Nannodythemie, and it may be supposed that a large 
number of these fall victims to the large, ugly S, macroetiyma 
nymphs 

The full-grown nymph, an ugly, cumbersome, mud-bedraggled 
•object, crawls out of its ** pot-hole,” and often travels some yards 
before ascending a reed stem to emerge. In the aquarium, these 
nymphs are very restless and unhappy. Last year, when I had 
them in un ordinary aquarium with a foot of water, I .succeeded 
in breeding out only one, though many climbed over the edge and 
wandered away into a corner of the room to die. This year, I 
placed them in a flat round tin, a yard in diameter, and just 
covered the sand with water. Here they have done exceedingly 
well, and all so far have emerged by ascending the reed-stems 
placed against the edges. They have, however, the greatest 
•difficulty in climbing, and assume all kinds of absurd attitudes 
in their efforts to secure a firm hold before emerging. 

Ovum slightly larger than that of ti. eustalacta , pale straw- 
coloured, semitransparent. Nymp h( full-grown) almost exactly 
like that of ti. eustalacta in shape, but larger, with a large abdo- 
men, and very dark in colour, some specimens when cleaned 
being almost black, with paler hairs. Total length 21, abdomen 
14, breadth of head 6, wing-cases 7 mm. Head dark brown, 
with frontal tuft of hairs long and matted, postocular lobes hairy. 
Labium very distinct from that of any other known species. 
{Plate ix., fig.3). Considerably larger than that of S. e mtalactd. 
Minium with the median lobe projecting forward into a distinctly 
protruding point Mental setw: 5 primary, 6 secondary. Lateral 
lobes with 5 stiff $«Ue and a strong sharp terminal hook ; distal 
border very strongly dentate, with four or five large teeth, the 
lower one rounded (that on the right notched so as to fold over 
the protruding median lobe), the others rather sharp and trian- 
gular; largest tooth 0*7 imn„ wide by 0*4 mm. high. Thorax 
broad, rather hairy; legs fairly long, stout, brownish, very hairy. 
Measurements of htod-leg, 7 + 5*5 4 * 8*5 mm. Abdomen long, 
elongate-oval, very dark brown or black, with long fine hairs 
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which often gather in tufts when wet. Appendage# : superior 
1*8 mm., tip curved dowmwards; two inferior 2*1 mm., straight; 
two lateral 0*8 mm., straight. In the dentition of its labium, 
this species shews the closest approximation to C or dnleg aster. 
It is probably as deeply dentate as that of any known Cordulim 
nymph, except Cordulephya . Types : Coll. Tillyard(Leura, Blue 
Mountains). 

7. Syntuemis primigknia Forster. 

Forster, Odonaten aus Neu-Guinea, 1903. 

The following abridgment of Forster’s description (in German) 
will bo sufficient to give the points of detail in which this species 
differs from the others : — 

Abdomen 45*48 mm., hindwing 34-36 mm. 

Wings: costa pale yellow in front; pterosligma 2 mm., black; 
meinhrannlc 2*5 mm., greyish. One row of post-trigonal cells, one 
cross-vein in basilar space. Head: vertex metallic blue; front 
cleft medially, metallic blue, lower third yellow; face and labium 
brilliant brownish-black, base of anteclypeus pale yellowish-green. 
Thorax: prothorax black, yellow on front and hind borders. 
Metto- and metathorax brilliant metallic-blue, a yellow' lino on 
dorsal ridge; sides with a broad yellow band enclosing the meso- 
spiracle; underside yellowish. Legs short, black. Abdomen 
very slender, pinched at 3, broadening to 8, 9-10 narrower. 
Colour jet blsck; 2*4, two round yellow dots in middle, traces of 
same on 5-6; 8 witli a longer yellow spot finely divided dursallv, 
7 and 9-10 quite black. Appendages: superior 3 mm., black, 
somewhat forcipate towards tips; inferior scarcely two- thirds as 
long as superior, narrow subtriangulur (see Plate vii., figs. 7a and 
b). 

9- Abdomen 47, bind wing 41 mm. Abdomen stouter and more 
cylindrical than in male, black, with yellow dashes or dots as 
follows — middle of 2, each side of base of 3, two fine dots on 
middle of 4-6; underside reddish-brown. Ovipositor very long 
and sharp, extending well beyond the end of segment 10. 

Types: National Museum of Hungary; $9. Coll. Forster 

(Huon Gulf, Simbang, and Tamai Island, New Guinea). 
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Hob . — Now Guinea; taken by Karl Wahnes, in March, 1900. 

This species, tlie only known representative of the genus in 
New Guinea, is quite distinct from all the others, especially 
because of its very long ovipositor, which seems to be still capable 
of being used as a borer, judging by its shape. In this character, 
it is certainly the most archaic member of the group. The 
species is figured well in Martin’s M Cordulines,” Plate iii , fig. 20, 
and the male appendages on p84(fig.98). 

8. Syntubmis cla vioulata Tillyard. (Plate iv., fig. 6). 

Tillyard, Proc. Linn. Soc. N. S. Wales, 1908, p.749( < Jonly). 

A second male of this rare species, and a female, the latter 
rather immature, have just been forwarded to me by my friend, 
Mr. K. Allen, of Cairns. They were taken in the same locality, 
near Kuranda, as the type-male. As this second male is in very 
good condition, 1 have figured it in the plate, and append a brief 
description. 

(J. Total length 49, abdomen 38, hind wing 32 mm. 

Wings; costa pale yellowish outwards; bases slightly 
saffroned ; pterostigma 1 ‘8 mm., black ; membranulc 2*5 imn , 
greyish. Head deep black, except two large yellow spots on 
front, two dull yellow spot* on labium. Thorax brilliant 
deep metallic bluish-green, dorsal ridge and two large aute- 
humeral bands bright yellow; sides with a brood lateral yellow 
band extending completely across notum; below this a narrow 
band of metallic greenish-blue, rest of sides and underside yellow. 
Abdomen blackish marked with bright yellow as follows — 1, 
a triangular dorsal spot; 2, basal two-thirds, auricles, and genital 
apertures nil yellow; 3-0 with a pair of conspicuous central spots, 
oval in 3-4, decreasing in size to 6, whore they wre round; 7, with 
a pair of larger spots close to base; 8, with two very large spots, 
covering three fourths of segment; 9, two small basal spots; 10 
black, apical edge slightly raised dorsal ly Appendages: 
euperior 3 mm., black, wavy, slightly clubbed at tips, hairy; 
inferior l»8 mm., black, tip upcurved(see Plate vii., tigs.fia and 6). 
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9 . (Unique): abdomen 33, hindwing 34 mm. Wings : b age* of 
fore wings beautifully saffroned for 5 mm., those of hind wiuga for 
3-4 mm. Ptermtigma 2 mm., black. Head almost completely 
shirty black, yellow frontal spots much smaller than in male. 
Thorax deep metallic steely-blue, marked as in male. Abdomen 
(flat and ill-nourished) broader and more cylindrical than inmale, 
marked with smaller and paler spots. Ooipodtor almost obsolete, 
reduced to a tiny black projection, similar to that figured for S„ 
vyanitincta. Appendage# 1*2 mm., black, cylindrical. 

Types: Coll. Tillyard t( J 9 (Kurandft, N. Queensland; E. Allen). 

Hab > — Apparently confined to one locality near Kuranda. 
Very rare; January. 

9. Synthrmis cyanitincta Tiliyard. (Plate v., fig.7). 

Tillyard, Proe. Linn. Soc, N. S. Wales, 1907, p.724. 

The following is an abridged description, for comparison with 
other species : — 

<£. Total length 41 min., abdomen 31 min., hindwing 26 mm. 

Wings slightly suffused with brownish, bases slightly 
saffroned, a black mark for 2 mm. along subcostal space; ptero- 
stigma 2 mm., brown; membrauule 3 mm., dull whitish. Head: 
eye# green in living insect, bordered behind with white; vertex 
dark brown; front deeply cleft, brown, with creamy spots on 
sides; clypens and labrnm brownish; labium dull brown. 
Thorax dark chocolate-brown, a pair of short straight ante- 
humeral stripes, of a pale bluish or creamy colour; sides with a 
broader lateral stripe enclosing the mesospiracle, and a large 
patch, low down, of the same colour; notum brown with creamy 
sou tel la ; leys black, bases of femora brown. A b d o m e n 
slender, rather short, not very pinched at 3, 7-10 somewhat 
enlarged. Colour dark brown shading to black, marked with 
pale bluish spots as follows — 2 , a pair of semicircular spots; 
auricles creamy; 3-7, a pair of central dorsal spots, oval or sub- 
oval; 8 , a pair of large oval spots; 9, a pair of small round basal 
spots; 10 variable, marked with cream or pale bluish; 8 , under- 
neath carries a conspicuous bunch of hairs. Appendages; 
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superior 3 mm, slightly wavy, black, pointed; inferior 1*8 mm., 
brown, narrow subtriangular, tip upcurved (see Plate vii,, fig«.8a 
and 6). 

§, Slightly different from male. Wings often much suffused 
with brown; pterostigma pale brown; anteclypcus with small 
triangular creamy spot. Abdomen thicker than in male, cylin- 
drical, rather short, 2-7 spotted as in male, 8 with smaller spots, 
9-10 brown; colour of spots and thoracic stripes usually dull 
creamy. Ovijyositor almost obsolete, being represented by a very 
small projection under apex of 8 ; appendages 1 mm., black, 
straight, pointed (see Plate vii., figs. 21 a and b). 

Type-series: Coll. Tillyard, £$(Margaret River, W.A.). 

Hab . — Scattered localities in South-Western Australia. Mar- 
garet River, Armadale, Waroona (a series from the latter locality 
taken by Mr. G. F. Berthoud). Inhabits small running brooks. 
December and January. 

Easily distinguished from all others of the genus by its small 
size, pale bluish markings, and the tuft of hairs under segment 8 
of male. Allied to S. claviculata in the reduction of its ovipositor, 
and in possessing antehumeral thoracic stripes, but not in other 
respects. 

Genus 2. M ktaI'Ukmis, n.g. 


Membranule present; front large; abdomen (except in Af, nigra) 
not much pinched at 8, broadened at 8*10. Superior appendages 
of male short, more or less forcipate, inferior nearly as long. 
Females with tip of abdomen rounded, no ovipositor t 9-10 not 
reduced in depth, but short. Larva? with a conspicuous frontal 
plate, flat and semicircular, projecting in front between the eyes; 
build rather stout. Type : Synthemis guttata Selys. 


Keg to Species of Melaihemin (both sexes.) 


!. < A pair of antehumeral thoracic stripes, yellow. ... 

\ No antehumeral thoracic stripes 

% 1 Four distinct white or yellow spots at wing- bases 

\ No spots on wing bases 

4 f lateral thoracic skips entire., „ 

■ \ Lateral thoracic stripe cut in two, irregular, . v . . , 


M.virgula. 

2 . 

8 . 

if, guttata. 

. M. nigra, 

. At. brevity la. 
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1. Mbtathkmis guttata Selys (Plate v., fig.8) 

Synthemia guttata Selys, lor. ct’J.,1871 and 1874. 

A full description of this insect, which is needed to supplement 
de 8eiys’ descriptions of fragmentary specimens, is here given: — 
Total length 45*50; abdomen 33-37; hindwing 29-32 mm. 

Wings: nenration black, open; ptcroetigma 2 5-2*8 mtu., 
black; membramde 2 nun., grey brown, no apota at wing-bases. 
Head; eyes green in living insect; vertex black; front jet black, 
with two large straw-coloured or creamy Rpots separated by a 
very wide black band in median cleft; poatclypeua black with a 
small spot at each side* anted ypena creamy, or black with two 
creamy spots, labrnm and labium black, mouth touched below 
with brown. Thorax: prothorax black; mtao- and metathorax. 
very dark brown with dense hairs, dorsal ridge crouny, bordered 
on each side by a broad black hand, indistinct; on each side a 
broad straight lateral band, entire , and a large patch low down, 
both creamy or pale straw; notum black, crossed by the lateral 
creamy band; scutelia creamy; legs black, underside of profemora 
partly pale brown. Abdomen enlarged at 12 and 8-10 
considerably. Colour black, marked with cream or pale straw as 
follows: — 1, sometimes a triangular spot; 2, two small tlat spots, 
auricles creamy above; 3, two small basal spots, wide apart, two 
central spots, oval, close together; 4-7, a pair of dorsal central 
oval spots, very small on 6; 8 with a pair of larger central 
spots, often pointed apically; 9-10 black. Appendages: 
superior 1*5 mm, black, forcipato, with a small spine on outer 
border one-third from base; slightly hairy; inferior nearly as long* 
broad, suhtruncate, slightly npeurved. (8ee Plate vii., figs.lla 
and b ). 

$. Considerably larger than male, abdomen 34, hindwing 36-38 
mm. Wings sometimes suffused with blackish at bases, especially 
along subcostal space; ptcroetigma 2 '8-3 mm., black. Head 
blacker than in male, with smaller spots. T/wrax and abdomen 
very dark, almost black; thoracic stripes broad ami regular; 
abdomen broader than in male, cylindrical, 9-10 slightly enlarged* 
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marked with creamy spots as follows: — 1, a dorsal mark; 2, a 
sub-basnl transverse band, broken on dorsum; 3, two small basal 
spots wide apart; 3-7, a pair of small rounded central spots; 8, a 
pair uf t unalter basal spots; 9-10 black. No ovipositor, central 
folds of 8-9 wide open «» in J/. virgula (Plate vii., fig. 23). 
Appendages 0*7 mm., black, straight* pointed, separated, a round 
hairy tubercle projecting below on 10. 

Types: Coll. Selys, $$(“ New Holland”). 

Hah . — Southern Queensland, New South Wales, Victoria. 
Common on fast mountain-streams. 

Var , — Specimens from the lllawarra District of New South 
Wales are of small size, and the male 1 »rh a pale creamy or straw- 
coloured labium. I propose to name this var. pallida ; it dues 
not deserve subspecific rank. 

Life-History of it el a them is guttata . 

The perfect insect emerges in November, and continues a long 
time on the wing, specimens being occasionally taken as late as 
May. It is not common in the Sydney district, but T have 
studied its habit* on the Blue Mountain creeks, where it is often 
abundant. Females are excessively rare compared with males; 
for instance, I have seen only one pair this year, though 1 have 
captured many males. Pairs are usually seen in the bush, away 
from water. The female returns to the creek alone, and oviposits 
in a rapid, rather frightened manner, flying quickly up and down 
the creek, and dipping the tip of her abdomen continually into 
the water. The eggs are exuded in large masses, and are similsr 
to those of S . eustalacta in size and shape, but greyish or dull 
brownish in colour, semi-transparent. 

The larva lives in the clean sand of the clear running mountain* 
Streams. In concealment, it throws up sand over its back, and 
settles down into a slight hollow, its eyes, frontal ridge and edge 
of labium, and anal appendages alone being visible. In this 
position in my aquarium, I have frequently fed it with mosquito- 
larvae, which it eats with great avidity. When full-fed, it crawls 
to the overhanging bank of the stream, and clambers up the 
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twigs or stalks of fern and grass that fringe it. It does not 
experience quite as much difficulty in climbing as do the larvae 
of & eustalacta and 8, niacrostigma; this is perhaps due to its 
being free from slippery mud, One or two have climbed straight 
up out of a deep aquarium and emerged. 

In appearance and shape, there is great similarity between 
the nymphs of S. eustalacta and M, guttata. There are, however, 
the following important differences— the abdomen of J/. guttata 
is slightly longer, and the hindlegs shorter than in S, eustaiacta. 
There is a conspicuous flat semicircular plate projecting in fronts 
between the eyes, in M. guttata (see Plate viii,, fig.5). The whole 
insect is comparatively clean, (from its habit of living) and the 
abdomen shews a distinct colourq*atfcoin of light and dark brown; 
each segment carrying a dorsal stripe and a large irregular spot 
on each side, of a pale colour. The body is leas hairy than in S. 
eustalacta , the hairs of the segmental ridges being few and very 
fine, generally 4-5 on each side and none on dorsum. 

Labium: mentum slightly more triangular than in S . eusta- 
lacta; the median lobe with a distinctly protruding oentral angle, 
as in 8. macrostigma; mental set<n t 5 primary, and 7-8 secondary; 
lateral lobes with six stiff lateral seta, and a sharp terminal hook; 
distal margin with 6-7 rather flat rounded teeth, the largest 
being 0*2 mm. wide by 0 l mm high (Plate ix,, fig. 4). Anal 
appendages: supei'ior 1 3 mm., distinctly curved downwards 
at tip; two inferior 1*4 mm., also curved downwards slightly; two 
latwal 0*8 mm , straight. 

Types: Coll. Tillyard(Leura, Blue Mountains). 

2. Mutathkmis nigra Tillyard. (Plate v., fig.9). 

Tillyard, Proc. Linn. Soc. N. S. Wales, 1906, p.489. 

Since publishing the description of this species, I have reoeived 
from Mr. P. P. Dodd, of Kurahda, a pair of this species which 
differ in some respects from the type. These more than ever 
convince me of the absolute distinctness of this species from if* 
guttata. The following short description is appended for com* 
parison : — 

<J. Total length 50, abdomen 38, hindwing 33 mm* 
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Wings: neuration black, very open, costa yellowish outwards; 
pterostigma 2*5 mm., black; membrannle 1*5 mm., dark brown. 
Head: eyes green in the living insect; vertex black; front dark 
metallic blue, with two round creamy or pale yellow spots, clow 
together , placed well in fronts and bordered on sides by a greyish- 
brown patch; clypeu * black, with two small central pale spots on 
anteclypeus; labrum black; labium brownish. Thorax black 
with metallic greenish-blue reflections, dorsal ridge creamy or 
greyish; on each side a broad continuous creamy lateral band, 
and low down a small spot and larger subtriangulnr area of same 
colour. Four distinct sjwts at wing-bases. Not uni black, crossed 
by the lateral band, scutella oroamy; legs black, part of profemora 
brownish. Abdomen very slender , much pinched at 3, then 
broadening to 6, 7-10 narrower (8 somewhat pinched in the speci- 
men figured). Colour metallic black with creamy spots as follows 
— 2, a pair of slanting points; auricles dark; 3 4, a pair of basal 
dots and a pair of central dots; 5 7, a pair of central dots only; 
8, two tiny points one-third from base; 9-10 black, (These dote 
were either obliterated in the type specimen, which was in poor 
condition, or elte not present). Appendages: superior 
1*5 mm., slightly forcipate, hairy, a small spine on outer margin 
close to bases, black; inferior nearly as Jong, broadly truncate 
(see Plate vii, # figs. 12« and b). 

2 A larger and stouter insect, with, shorter and more cylin- 
drical abdomen; hind wing 36 mm. Wings suffused all over with 
russet-brown. Markings of head and thorax as in male but 
yellow; spots of 6-8 generally obsolete; all spots pale yellow; ID 
projecting below in a rounded hairy tubercle. Underside of 810 
similar to that of M, virgula ( Plate vii., fig. 23); no ovipositor » 
Appendages I mm., hairy, black, straight. 

Ty pes: Coil. Tillyard, <j9{Kuranda, Queensland). 

ifaft.-r. Northern Queensland; not uncommon; November to 
March. 

The colouration reminds one of Synthemis primigenia. Its 
nearest ally is rattier M, brevistyla than if. guttata , for it agrees 
with the former iu possessing the four bright spots at wing-bases. 
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and in having the frontal spot* close together; whereas with the 
latter it agrees only in having the lateral thoracic band entire. 
However, in its general shape and appearance it is much the 
most distinct species of the four comprising the genus. 

3. Meta them i s brbvibtyla Belys. (Plate v., fig. 10). 

Synthemi * brevistyla Belys, loc. cit. 1871. 

(J. Total length 43, abdomen 32, hind wing 31 mm. 

Wings slightly tinged all over with pale brownish; mura - 
lion closer than in the two preceding species; pterostigma 3 mm., 
black; membranule 2 mm., greyish. Head: eyes deep green in 
living insect; vertex black; front black with two large pale yellow 
spots, separated by a rather narrow black band in median cleft, 
and extending on to sides, where their colour is more greyish; 
elypeus black, a central yellow mark on anteclypeus; labrum 
black; labium pale straw-colour. Thorax very dark brown, 
dorsal ridge yellow, a deep steely black band on each side of it; 
sides steely-black; lateral band completely broken, forming two 
elongate-oval irregular spots, bright yellow; low down, a small 
round yellow spot in front, a larger yellow area behind; notum 
dark brown; scutella yellow; four distinct bright yellow spots at 
wing-bases; legs black, underside of proferoora palo brownish. 
Abdomen: 1-2 and 7-10 somewhat enlarged, very dark brown 
shading to black, marked .with bright yellow as follows — 1, a dull 
dorsal mark; 2, two alunting spots and auricles; 3, basal half 
yellow enclosing an elongate-oval black mark with a fine apical 
stem; 4-6, a pair of small basal spots, a pair of small central 
spots; these spots largest in 4, decreasing rapidly to 6; 7, with 
small central spots only; 8, a pair of large spots occupy iug the 
basal half or more of the segment; 9, two small triangular basal 
spots wide apart; 10 black. Appendages: superior 1 *5 mm , 
black, somewhat forcipate, a small spine on outer margin near 
bases; inferior not quite os long, broad, nearly black, truncate 
(Plate vii., fig«.9a and b), 

j.Very similar to male, but somewhat larger; hindwing 32mm*, 
bases of wings touched with biaokish-brown; pterostigma 3 3 mm., 
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dark brown. Head and thorax as in male. Abdomen shorter 
and stouter, more cylindrical; markings similar to male, but all 
spots larger except those of 8, which are slightly smaller; 9, 
black; 10, very short, black, ending in a large rounded hairy pro- 
tuberance below appendages. No ovipositor, underside of 8*10 
similar to M. virgula (Plate vii., fig.23). Appendages 1mm., 
straight, black, pointed, very slender. 

Types: Coll. Sely« 1( J9(immature)(Port Denison, Queensland). 

Hab. — Queensland, New South Wales, Victoria; November to 
March. 

It occurs along the larger rivers, often in company with M. 
virgula, but very seldom in the same localities as M. guttata . It 
is especially abundant in Victoria and Southern New South 
Wales, where the specimens are larger than the Queensland types. 
The series described above by me, and of which the male is 
figured in the plate, were taken at Alexandra, Victoria. 

4. Mktathemis virgula Selys. (Plate v., fig.li). 

Synthemis virgula Selys, loo . ciL 1874. 

<J. Total length 49; abdomen 37; hindwing 29 imu. 

Wings: costa bright yellow outwards, neuration more open 
than in M.brevistyla; pterosligma 2*6 mm., black; membranule 3 
mm., pale greyish. Head: eyes dark green in living insect; 
vwtex black; front yellow, a narrow black hand in the median 
cleft, face yellow above and on aides, a large brown rectangular 
patch in middle; clypeus and tabrum yellow edged with brown; 
labium pale yellow, mouth touched with brown. Thorax 
dark brown, with indistinot steely reflections above; dorsal ridge 
yellow; a pair of bright yellow antehumeral bands, pointed 
sharply towards interalar ridge; sides brown with steely re - 
flections, a bright yellow lateral band, irregular but continuous; 
a large yellow patch low down. Notum brown, soutella yellow; 
a distinct yellow spot at each wing-base; legs blaok, underside of 
profemora pale brown. Abdomen, 1-2 and 7-10 somewhat 
swollen, 3 rather narrow. Colour deep brown shading to black, 
marked with bright yellow as follows : — 1, an indistinct dorsal 
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spot; 2, two large spots and auricles; 3, basal half yellow, en- 
closing a narrow elongated basal oval mark on dorsum, sometimes 
with a dark apical stem; 4, sometimes with basal half as in 3, 
sometimes with a pair of basal triangular spots and a pair of 
central spots, conjoined; 5-6, a pair of basal spots and a pair of 
central spots, small; 7, basal spots almost obsolete, central spots 
round and small; 8, with two very large spots occupying the 
basal half or more of the segment, and very close together; 9, two* 
large subtriangular basal spots; 10, two smaller roundish spots. 
Appendages: superior 1 *8 ram., block, somewhat fotcipute, 
no spine at bases; inferior nearly as long, broad, truncate, black. 
(Plate vii,, figs.lOa and b). 

Q. Very similar to male, hind wing 33 ram.; pterostigma 3 mm., 
dark brown; wings suffused with pale yellowish-brown. Front 
with brown mark in cleft slightly wider, otherwise head and 
thorax as in male. Abdomen slightly shorter and more cylindri- 
cal, 1-8 spotted as in male; 9, with smaller spots; 10, very short, 
black. Underside of 8-10 as figured in Plate vii., fig 23; no ovi- 
positor, folds of 8 pale yellow, of 9 touched with yellow, rest 
dark brownish-black. Appendages 1 mm., thin, straight, pointed, 
black; 10 ending beneath in a rounded hairy tubercle with two 
smaller tubercles, one on each side, beneath it. 

Types: Coll. MacLaehlan, gQ( Melbourne). 

llab ,— Southern New Bouth Wales, Victoria November to 
March. 

It is usually found in the same localities as M . brevistyla 9 
though always in less abundance. The series described above 
were taken at Alexandra, Victoria. 

Genus 3. Choristhe m*i s, u.g. 

Membranule absent or quite insignificant; front small; abdo- 
men slender, cylindrical* Superior appendages of male of medium 
length, slender, almost straight. Ovipositor of female variable. 
Larva? similar to these of Synthemis % but smaller and of 
slenderer build; front with a small rectangular projecting plate 
fringed with small hairs. Type: Synthemis Jtavoterminatii 
Martin. 
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Ke V to Species of Okorinthemis. 

( Medium site, metallic- black and bright yellow, no 

antehameral thoracic stripes , G. Jlavoterminata. 

Hmall else, duller black and creamy, a pair of straight 
antehumeral thoracic stripes Q . 

I . Choristhemis flavothbminata Martin. (Plate v., % 12). 

Syntkemiu Jlavoterminata Martin, Mem, Soc Zool. France, 1901. 

Total length 46, h Mo men 36, him! wing 31 min. 

Wings hyaline in mature insect, tinted with brownish-yellow 
in teneral specimens; pterostigma 2*5 mm., black. Head: eyes 
bright greenish in living insect; vertex black; front slightly cleft, 
blight yellow; postclypens black, anteclypeus yellow; labrum jet 
black; labium yellowish-brown. Thorax: prothorax black 
with a large yellow dorsal spot. Meso- and metathorax metallic 
steely or greenish- black; dorsal ridge yellow, two round yellow 
spots near interalar ridge; sides with a broad irregular lateral 
band, a small round spot low down in front, and a large area on 
metapleuriun, all bright lemon -yellow; notuin black, with yellow 
scutella and scuta; legs black, basal half of profemora yellow. 
Abdomen black spotted with lemon-yellow as follows — 1, either 
a dorsal cross, or a dorsal and two lateral spots; 2, a dorsal cross 
or fleur-de-iys; auricles yellow; genital aperture surrounded with 
yellow; 3-4, basal half yellow enclosing an elongated dorsal mark; 
5-7, a pair < f small basal spots, a pair of small central spots, both 
decreasing in aiste from 5 to 7; 8, two small basal spots or points; 
9-10 very variable, but mostly yellow; sometimes clear, some- 
times with blaok suture or spots, or a black W-mark. A p p end- 
ages: superior 2 mm., black, narrow subcylindrical, tips some- 
what blunt, downy; infmdor two-thirds as long, aubtriangular, 
tip truncate, slightly upeurved, black (Plate wit, figs. 13a and b). 
Genital aperture of segment 2, viewed in profile, is figured, 
(Plate vil, fig. 15). 

$* Similar to male; expanse of wing greater; wings usually 
Sttfffctsed with pale yellowish brown. Head and Aorm as in male, 
except fttm^ which is black with a large yellow spot on each 
side, ^ Women f cylindrical, much stouter than in male; marked 

f ' . ' 26 ' 
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as in male, except — 2, a yellow dorsal line and a pair of small 
central spots, 3-7 with bases almost completely yellow; 7 a small 
dorsal spot; 8, variable, usually black with an anal yellow spot; 
9, variable, usually apical two- thirds yellow; 10, black, some- 
times with a pair of yellow spots. Ovipositor black, variable in 
length, with segments 8-9 also varying in length and position 
above it; rather short and broad, tip rounded, and carrying above 
a small gelatinous patch of varying size. Plate vii., figs. 2 2a, b 
and e, shew the variations of the end of the abdomen; tig. 2 2d is 
22a seen from below. Appendages 1mm., black, slender, straight; 
10 projecting below in a rounded hairy tubercle. 

Var. — Besides the variation of the colouration of the end 
abdominal segments already noted, there is, in North Queens- 
land, a well-defined dwarf form: abdomen 32, hindwing 29; 
pteroutigma 2 min.; only one row of post-trigonal cells, whereas 
typical specimens have one or more sets of two cells, followed by 
single cells, after the triaugle. Specimens from intermediate 
localities shew intermediate variations. 

Types: Coll. Martin, J9(New South Wales). 

Hob. — New South Wales and Queensland, from Illawarra to 
Cape York. 

The series described above was taken around Sydney. 

Life-History of Ckoriethemis f la vo terminal a. 

The perfect insect emerges in November, and continues on the 
wing until March or April. It is found only along densely 
wooded creeks and rivers, and prefers swiftly running water. 
The method of pairing and oviposition is similar to that of it. 
guttata , but the eggs are not exuded in such large quantities, 
and are pale yellowish in colour, The larva lives in the sand at 
the bottom of the deeper pools, or under the sides of the stream 
where the bank overhangs and the water is fairly deep. H 
emerges by climbing up the stalks of fern and grass, often to a 
considerable height. The full-fed nymph is very dark brown, 
usually fairly clean, but less so than that of At guttata. Owing 
to its greater villosity, particles of sand and silt often adhere to 
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it after emergence. In general appearance it resembles the 
nymph of 5. eustalacfa, but is much slenderer and smaller. 
Total length 17; abdomen 9*5; breadth of head I; wing-cases 
5 mm. Legs fairly long. Abdomen with rows of curved hairs on 
each segmental ridge, Labium: mentum rather short with 
fairly broad base, median lobe triangular, but with no projecting 
point; mental setce, 6 primary, 8 secondary. Lateral lobes rather 
small, with six stiff lateral seUv. and a sharp terminal hook ; distal 
border carrying six well-formed and rather rounded teeth, very 
similar in shape to those of S» eustalacta, hut not quite so high. 
(Plate ix., fig.5). Anal appendages of abdomen: superior 1*2 
mm., with tip curved downwards; two inferior 14 mm,, straight; 
two lateral 1 mra., straight. 

Types: Coll. Tillyard (North Sydney). 

2. Choristhbmis olivei Tillyard. (Plate v., fig.13), 

Synthemis olivei , Tillyard, Proc. Linn. Soc. N. 8. Wales, 1908, 
p. 747. 

The following abridged description will servo to distinguish 
it : — 

(J. Total length 39, abdomen 30, hindwing 27 mm. 

Wings: neuration fine, open; pterosligma 1-7 mm. t black. 
Head: eyes grey-green in living insect; vertex black; front dull 
whitish; clypeus whitish with black sutures; labrnm white with 
a fine transverse black line; labium pale brownish. Thorax : 
prothorax brown, collar and two dorsal spots white. M*so~ and 
tnetathoraoo deep black; dorsal ridge creamy; two creamy ante- 
humeral rays, straight and narrow, followed by two small white 
spots; sides black with a large lateral irregular mark like the 
letter u n ” flattened, and another patch low down, both creamy. 
Abdomen very slender, cylindrical, black, marked with straw- 
colour as follows — 2, a pair of dorsal marks; auricles creamy; 
3-8, a pair of basal spots, and a pair of smaller central spots, 
decreasing from 8 to 4; 940 black. Appendages: mperior 
l‘8uun., slender, straight, pointed, with two stiff hairs at tips, 
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black; inferior l'Bim, broader, truncate, black, tip npcurved 
(Plate vii., figa.14 a and b). 

9 . Unknown. 

Types: Coll. Tillyard, two maleM( Cook town, N. Queensland). 

Hob. —North Queensland, Very rare. Inhabits small rooun- 
tain -creeks and bogs, December* January. 

Appendix. 

Detail* of material examined. 

I append lists of ( 1 ) set specimens of imagines; and ( 2 ) mounted 
specimens of larvae and exuviae, in my collection. These have 
formed the main mate rid studied for the purpose of this paper. 
Many other specimens, mostly taken by myself, have passed 
through my hands, and have been distributed as duplicates; 
when such specimens came from localities not otherwise included, 
they are noted in brackets. Unless otherwise stated, the speci* 
mens were taken by myself. ^Specimens bred from larva, or 
taken in the act of emergence, are placed pinned beside the 
exuviae, and are not included in List L — except two Synthemi* 
macrostigma 9 , which bred out, and were set and placed with the 
series of imagines. 

List i. (Set specimens of imagines). 

Syntkemi* euetalaota Burro. — Blue Mts., N.S.W.,(Leura) Feb,, 
1905, 5 males: (Medlow) Jaw., 1910, 1 male — Jindabyne, N.fc&W., 
Jan., 1910, 7 males, 6 females — Alexandra, Vio., Deo, 1906, 1 
female. Total, IS males, 7 females. [Other localities, Maoedou, 
Vic.(G. Lyell); Burnside, 8 ,A.(S. Angel)]. 

S.taemamca, n.ftp, — Bt. Patrick’s River, Tas., Jan., 1909; 3 
males, 3 females — Launceston, tas,, Jan., 1909, 5 males : Greasy* 
Tas*, Jan., 1909, 2 males* 2 females. Total, 10 males, 5 females. 

regiua Selys— Sydney* N.S*W»,(Dttck Greek, Auburn) Dec., 
1903* 1 female; Feb., 1906* 1 female; Feb., 1807, 8 males, 1 
female; Jan., 1908, 3 males, 1 female; March, 1908, 1 female; 
April, 1909, 3 females; Dec., 1909*1 female— Gladstone, Q., Jan., 
1906,. 1 male— Adesattd^ males, 1 female. 

Total, 13 males, 9 females. 
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8. leachnSeAyn — Armadale, W.A., Dec., 1906, 3 males, 1 female: 
Bridgetown, W.A., Jan., 1907, 8 males, 3 females : Margaret 
River, W.A., Jan., 1907, 1 male, 2 females. Totals 12 males, 6 
females. [Other locality, Mungar’s Lake, Perth, W.A.]. 

macrostigma Belys, race orientalis Tillyard — Blue Mfcs., 
N.S. W.,(Leura) Feb., 1905, 3 males; Dec., 1908, 2 males: 
(Med low), Jan., 1910, 10 males, 7 females; two females bred Dec. 
26th, 1909, and Jan. 6th, 1910, from larvae taken atLeura, Oct., 
1909 — Macedon, Vic.((>. Lyell), Jan., 1906, 1 male. Total , 16 
males, 9 females — Race occidental is Tillyard, Bridgetown(Wil* 
garrup), W.A., Jan., 1907, 1 l males, 3 females. Total, S. macro - 
stigma, 27 males, 1*2 females. 

-S', clavicnlata Tillyard — Kuratida, Q.(E, Allen), Jan., 1908, I 
male; Jan., 1910, 1 male, 1 female. Total , 2 males, l female. 

S. cyanitincta Tillyard — Bridgetown, W.A., Jan., 1907, 1 male: 
Margaret River, W.A., Jan., 1907, 11 males, 2 females: Waroona, 
W.A.(G. F. Berthoud), Nov., 1908, 1 male, 5 females. Total , 13 
males, 7 females. [Other locality, Armadale, W.A.]. 

Metathernis guttata Selys — Jindabyne, N.H.W., Jan., 1906, 1 
male: lllawarra, N.S.W.(Lily Vale), [var. pallida], April, 1907, 
3 males; March, 1908, 1 male — Alexandra, Vic., Dec., 1906, 8 
males, 11 ftnnales. Total , 13 males, 11 females. [Other localities, 
8ydney( Hornsby), Illawarra(National Park), Blue Mts.(L«ura, 
Medlow)], 

M . nigra Tillyard — Kuranda, Q., Jan., 1905, 1 male, 2 females; 
Dec., 1906, 1 male, (F. P. Dodd); Jan., 1908, 1 female : Cairns, 
Q.(E. Allen), Jan., 1910, 1 male, 1 female. Total , 3 males, 4 
females. [Other locality, Herberton, Q.(F. P. Dodd)]. 

M brevistyla Selys — Jindabyne, N.S. W., Jan., 1906, 10 males, 
8 females — Alexandra, Vic., Dec., 1906, 1 male, 2 females. Total, 
11 males, 10 females. 

M. virgula , Selys — Jindabyne, N.S.W., Jan., 1906, 5 males, 2 
females — Alexandra, Vic., Dec., 1906, 6 males, 4 females. Total, 
11 males, 6 females. 

Choristhemis Jlavoterminata Martin — Sydney, N.S.W.(Wah- 
roonga), Nov., 1904, 4 males 3 females; (Duck Creek, Auburn), 
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Deo., 1907, 1 male; .Jan., 1908, 5 males; Dec., 1908, 1 male; 
(Hornsby), Dec., 1909, 4 males, 4 females : Illawarra, N.8.W. 

( Heathcole), April, 1909, 1 male, 2 females: Dec, 1909, 7 males, 

1 female — Kuranda, Q., Nov., 1906, 1 nmle(F. f\ Dodd): Cook- 
town, Q., Jan , 1908, 1 male, 1 female. Total , 25 males, 11 
females. [Other localities, Illawarra, N.S. W.( National Park), 
Sydney (Cheltenham), Brisbane, Q.(Enoggera Creek)]. 

C. olivet Tilly ard — Cook town, Q., Jan , 1908, 2 males. 

List ii.( Mounted larva* and ex u vise). 

S, euHtalacta Burro.— Blue Mts., N.S. W.(Leura), Nov., 1908, 
18 specimens. 

S. macrontigma Belys, race orientals Tillyard — Blue Mts., 
N.S.W.(Leura), Nov., 1908, 5 specimens; (Medlow), Nov., 1909, 

2 specimens ; Illawarra, N.S.W.( National Park), Nov., 1908, 17 
specimens. Totals 24 specimens. 

& regina Helys — Sydney, N.S. W.(J)uck Creek, Auburn;, Deo , 
1908, 4 specimens; March, 1909, 1 specimen. Totals 5 specimens. 

Afetathemis guttata Selys — Blue Mts., N.S. W.(Leura), Nov., 
1908, 6 specimens: (Medlow), Nov., 1909, 2 specimens: Sydney, 
N.S. W. (Hornsby), Deo., 1909, 1 specimen. Total, 9 specimens. 

Chorielkemis flavoterminata Martin — Illawarra, N. S. W. 
(Heathoote), Dec., 1909, 6 specimens: Sydney, N.S. W.(Chelten- 
ham), Dec., 1909, 9 specimens : (Hornsby), Nov., 1909, 1 speci- 
men. Total , 16 specimens. 


EXPLANATION OP PLATES 1YV1X. 

Plate iv, (all figs, x 2). 

Fig. L— SytUhemi* eustaJactit Burn*, c? . 

Fig.2»— SyiUh«m» tamanica, n.sp, <?. 

Fig.3 **~ Sgnthemie regina Selys 
Fig. 4* - SgnthtmU teachii Selys ^ . 

Fig. A — Byi% themis macrosUgmti Selys J'. 

Fig. 6 . Synlkemti clamcutata Tilly ardj'. 
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Plate v»(aU figs. x 2). 

Fig. 7.— SynthmU cyanitincta Tillyard # . 

Fig. 8. — Mctathemi* guttata Belyak. 

Fig. 9. —Metathemia nigra Tillyard # . 

Fig. 10 . — Metal hernia brr.vistyta Sely«<f. 

Fig. 11 . — Metal hemis virgnla 8elys<y . 

Fig. J 2. — Choriathemia Jlavoterminata Martin # . 

Fig. 13. — Chortrthtmi* olimi Tillyard # . 

Small figures— top, head seen from in front; second, oolour. scheme of 
side of thorax, 

Plate viewing, venation; ail figs, x 9j. 

Fig.l .—Ohovitihemia olirti# hindwing; anal loop, arculae and triangle. 
Fig.2.— „ Jlavoterminata# tl „ „ „ 

Fig, 3.— Synthemi* tnatalacta# ,, „ ,, „ 

Fig, 4 . — Synlhemis eu*talacta% ,, ,, ,, 

Fig. 5. —8ynthemu cyanitincta £ „ ,, ,, „ 

Fig. 6.— Metalhcmi* guttata# ,, ,, „ ,, 

Fig. 7. — SynthemU macro*tiyma# ,, M „ ,, 

Fig. 8.— Bynthemh macroatigma $ „ „ „ ,, 

Fig. 9 .Synthemte regina# ,, ,, ,, „ 

V\%.lQ.*~8ynthemi$regina% M M „ ,, 

V"\%,\\.—~Synthemi* leachii#, freak* venation of forewing in region of 
triangle. 

Fig. 12.— Synthemie cyanitincta $ , freak- venation of forewing in region of 
triangle. 

Fig. 13.— Synthemi* regina# s pterostigma. 

Fig. 14 . — Synthemis davkulata # , pterostigma. 

Fig. 13. — SytUhemis macroatigma # , pterostigma. 

Fig. 16.— Synthtmx* regina, freak* venation of hind wing in region of triangle. 

A, anal vein; arc., atoning; b, brace; C, costal vein; Co., cubitus; h> 
hypertrigoaal space; m, menibranulej P, pterostigma; K-f-M, radius *• 
median; t, triangle. 

Plate vli. (appendages, etc., figs. 1.23, x 9). 

FlgJ.— Synthemi* evMahcta#, anal appendages, a dorsal, b profile view. 
Fig. 2 — Synthemis tasmanica# „ ,, »• 

Fig.3 .— ByntJumis regina# „ „ „ 

Fig. 4.— Syntkemi* macroatigma# ,, „ „ 

Fig. 5 .— SynthemU leachii# . I? „ „ 

Fig.fi,— Synthemu davicnfate# .# „ „ 

V\g,l,~~Synthmi* primigenia# „ „ (after Martin). 
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Fig. 8 Synthemti cyanitincta # , anal appendages, a dorsal, & profile view. 
Fig.9. - MettUhemit brtvutyla# ,, ,, 

Fig. 10.— Mftathrmi* virgula# ,, t , , T 

Fig. 11. ~ MetathemU guttata# ,, ,, 

Fig.12 . — Metatliemu nigra $ ,, 

Fig. 13 . — ChorinthemiH fiaMtvj'mimtag ,, 

Fig. 14. — Chorinthemi* oliw £ ,, 1t 1f 

Fig. 1 5. — Chorist hemi* flavolerminata $ , profile view of segment 2, underside , 
Fig. 16.— SyvthemU regina^, last three segments of abdomen, a profile, 
b ventral view. 

Fig 17 , — SyiUhemk matro*tigma % , last three segments of abdomen, profile 
view. 

Fig.l8.~~£y»ffomi# leachii# , last three segments of abdomen, profile view. 
Fig. 19 . — Synthemis euttalacta $ ,, ,, ,, 

Fig. 20. — BynthemU Uvmanica 2 ,, „ 

Fig. 21 .— Synthemit cyanitincta 2 , last three segments of abdomen, a profile, 
b ventral view. 

i Fig 22. — Jhori*thenti$ flavoterminata 2 , last three segments of abdomen; 

profile views of three different females; of, ventral view of a. 
Flg.23. - ftfetaihemi* viryula$, last three segments of abdomen, ventral 
vjew. 

Fig. 24 . — SynthemU et utalaeta#> penis ( x 25). 

Fig,25 . — MetathemU guttata # , penis „ 

Fig.2fi .— flavour minala # , penis ( x 25). 

Plate vlii.(larvte). 

Fig. 1.— Fart of egg-cluster of SyathemU euetalacta Selys ( x 10). 

Fig. 2. — Full-grown nymph of Synthemis euMalact a Selys ( x 4). 

Fig. 3. -Head of SynthemU euntalacta Selys, seen from in front ( x 9). 
Fig.4.— Antenme of Synthemia twMalacXa Selys ( x 25). 

Fig.6.— Head of MetathemU guttata Selys, from above ( x9). 

Plate ix. (labia of nymphs). 

Fig. 1* — Labium of SynthemU eustalacta Selys ( x 25). 

Fig,2.— Labium of SynthemU regina Selys ( *25). 

Fig.3,— Labltim of SynthemU mocrontigma Selys ( x 25). 

Fig. 4 — Labium of MetathemU guttata Selys ( x 25). 

Fig.5.— Labium of OhorUthemU flw'oterminata Martin { x 25). 
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HTUDfBS IN AUSTRALIAN ENTOMOLOGY. 

No.xvi. Ni w Spkcirs of Caramdjb. 

By Thomas G, Sloank. 

(Continued from Vol.xxxii ., p.SSf 1907.) 

Subfamily CARABINE, 

Tribe Migadopini. 

Stichonotus, n.g. 

Head short, convex, wide at base and deeply set into prothorax, 
strongly bordered on each side above base of antenna*; one supra- 
orbital setigerous puncture near eye on each side; eyes not pro- 
minent. Labmm emarginate-truncate, 6-setose, outer seta near 
anterior angle stronger than others, rising from a large con* 
spiouous puncture; anterior angles a little advanced, rounded. 
ClypeuH short, emarginate; a setigerous puncture on each side. 
Mentum short, broad, with a median tooth. Mandibles stout, 
short, without a seta in outer scrobe. Maocillary palpi with 
spical joint stout, elongate-oval, obtuse at apex. Labial jwUpi 
with penultimate joint bisetose in front; apical joint stout, oval, 
obtuse at apex. Antenna slender, reaching behind base of pro- 
thorax; four hasal joints glabrous, first stout, bearing a seta, 
fourth shortest, third longer than second, about as long as fifth. 
Prothorax olosely applied to elytra, wide at hase, strongly 
narrowed to apex ; anterior and posterior angles triangular, 
pointed; lateral margins without aet». Elytra shortly truncate* 
oval, bordered at base, striate; second* and third strife uniting 

* The second stria (counting at tbs bass) is evidently a false stria repre- 
senting the short stride so often found at the hase of the first 
interstice in the Carabidte. In Stichonotae lea* it Is unusually prolonged, 
and reaches to the apical third of the elytra. A similar conformation of 
the elytral strife may be found in Amarotypas edwardsi Bates, a New Zea- 
land re prese ntative of the tribe Migadopmi. 
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at base and rising from a punctiform impression a little distance 
behind basal border; third interstice impunctate, ninth(connting 
near apex) seriate-punctate; margin not interrupted near apex. 
Proulttrnum with anterior coxal cavities closed; intercoxal part 
concave, produced a little at base; basal declivity narrow, abrupt. 
J ter man narrow and longitudinally channelled between 
intermediate coxte; mesepimeron reaching coxa. Meta$t*rnal 
episUrna short, wide. Scutdlum short, wide, obtusely rounded 
behind. Legs short; anterior tibia* in eras Hate with six or seven 
short spines along outer side, inner side deeply emarginate before 
apex, inner spur remote from apex; anterior tarsi short, four 
basal joints wide, posterior tarsi slender, joints 1-4 successively 
shorter, first as long as three succeeding joints together. 

Stichonotub lrai, n.up. 

Oval, convex, nitid. Ficeous; prothorax and elytra with wide 
ferruginous margins; acutellum and part of elytra adjoining 
reddish; elytra with disc generally piceous, apical and lateral 
declivities generally ferruginous (first interstice brown, the brown 
tint reaching almost to apex; eighth and ninth interstices and 
lateral channel wholly ferruginous, seventh interstice piceous at 
base and in middle of length, sixth interstice reddish except 
near base, fifth reddish for a short distance a little behind base); 
undersurface piceous, indexed borders of prothorax and elytra 
ferruginous; legs, anteimw, and mouth-parts ferruginous. 

Head smooth, large (1*5 mm. across eyes), convex; clypeal 
suture distinct. Prothorax transverse^ *45 x 2*9 mm), widest at 
base, strongly narrowed to apex(l*7 mm.); sides lightly rounded; 
apex widely emarginate; anterior angles pointed, advanced in a 
short triangular prominence; base lightly sinuate on each side; 
basal angles sharp, triangular; margins ferruginous, very wide, 
but declivous, posteriorly; border well developed and equal on 
sides, weak, bat continuous, along anterior margin, obsolete on 
base; a light fovea on each side of base opposite third stria of 
elytra; median line lightly impressed, reaohing base Elytra 
vide, short(3*8 x 3 ram.), convex; striae entire, finely cremtlate. 
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second (counting at base) obsolete on basal declivity; interstices 
lightly convex, ninth (counting at apex) narrow, merging with 
margin near base. Length 6, breadth 3 mm. 

Hah . — Tasmania : Magnet(OolIs. Lea and Sloane). 

My description is founded on a single specimen given to me by 
Mr. A. M. Lea. It is a remarkable species, with the facies of 
an Oodes, and apparently has no resemblance to any other mem- 
ber of the tribe Migadopiui . Its discovery brings this tribe into 
the Australian fauna, and so leaves little doubt but that Nehrio - 
soma is a genus thereof. 

Subfamily HAttPALlN^. 

Tribe Broicini. 

Genus Gnathoxvs. 

GNATHOXY8 8ULC1COLL1S, u. ap. 

Robust, convex; front and clypeus deeply biimpres&ed; pro- 
thorax subparallel on sides, strongly constricted near base, not 
bordered on base, a deep wide marginal sulcus along each side; 
elytra ovate, sedately punctate-foveate; anterior tibia* 3-dentate 
externally above apex; prosternum glabrous in front of c< xte, 
intercoxal part wide, longitudinally concave in middle, truncate 
behind, setigero-punctnte on each side. Black, upper surface 
with light bronzy reflections. 

Head large^3 3 x 3*9 mm.), smooth, convex, transversely im- 
pressed on a level with base of eyes; front a little raised above 
plane of vertex; frontal spaces convex, lateral ones tapering 
anteriorly; frontal sulci deep, wide, parallel, extending from 
opposite middle of eyes nearly to anterior margin of clypeus; a 
deep stria extending obliquely forward at each side from eye to 
base of clypeus and dividing the supra-anteunal plates from the 1 
lateral frontal spaces; clypeal suture deeply impressed across 
median frontal space; clypeus declivous to l&brum, truncate, very 
deeply longitudinally fossulate in middle; a puncture on each 
side at anterior extremity of frontal sulci; eyes round, cons ex, 
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Labrum concave, longitudinally striate in middle ; anterior 
margin emarginate, widely rounded at oach Bide, sexsetose (the 
two middle setie very close together, rising from small punctures). 
JPrtfthorax longer than broad(C*2 x 5 8 nun.), convex, truncate at 
base and apex; a wide basal area sharply constricted on each 
side and depressed below plane of disc; sides subparallel pi little 
rounded in middle), shortly, roundly and decidedly narrowed to 
apex, sharply narrowed posteriorly and meeting base at right 
angles; lateral border narrow, extending from anterior to basal 
angles; base not bordered or upturned; a deep wide marginal 
sulcus along each side, extending from a little behind anterior 
angle nearly to beginning of basal constriction; lower side of 
marginal sulcus defined by lateral border of prothorax, upper 
side convex, arcuate; a lightly impressed wide curved impression, 
(withafovea in middle), a little above marginal sulcus, and extend- 
mg from basal area to anterior angle; median line strongly 
impressed. Elytra wide(l 1 x 7’7 mm.), convex, declivous to 
peduncle, subparallel on sides, widely rounded on base, gently 
but decidedly inflated on each side of peduncle; humeral angles 
not marked; apical declivity roughly granulate; four rows of 
punctate foveie on eaoh elytron, (first row narrow, second row 
consisting of three or four wide punctate depressions a consider- 
able distance from base, third row consisting of three or four 
wider and more elongate depressions, fourth row more irregular); 
about five widely placed umbilicate setigerous punctures placed 
in wide depressions near lateral margins, in front of apical granu- 
late part; lateral border narrow. Ventral segments 3-5 with a 
narrow coriaceous border along posterior margin, bipunctate on 
each side of middle. Posterior trochanters short, thick, reniform, 
plurisetose on posterior margin; femora thick, swollen in middle, 
posterior with an arcuate double row of setigerous punctures 
from near base to apex; anterior tibia with a long wide laminate 
external spur at apex, external edge strongly 3-dentate above 
apex, Upper tooth triangular; shorter than ethers; intermediate 
tibia* short, stout, incrassate with a strong external spur at apex; 
posterior tibiae much longer than femora, slightly inorassate at 
apex. Length 20, breadth 7 7 mm. 
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//o6.— Central Austr*lia(Coll. Sloane). Given to me by Mr. 
C. French, who sent me also a second specimen, 15 mm. in length, 
ticketed Esper&noe Bay. 

A distinct species, showing more resemblance to On , inaignitn # 
Mac)., than to any other described species, but differing con- 
spicuously by larger prothorax with lateral sulci, and without a 
channel along base; anterior tibiee 4-denfcate; posterior femora 
and coxes with numerous setigerous punctures, etc. 

Genus Brithystrrnum. 

BaiTHYBTBRNUM MACLKAY1, n.sp. 

Elongate, robust, Iwvigate. Elytra widely rounded at apex, 
lateral margins with a wide triangular explanate process on each 
side about posterior third; intercoxal part of prosternum pro- 
duced backwards in a long process excised at apex; intermediate 
femora armed a little before apex on lower side with a long 
stout slightly hooked spur; anterior tibim with a thick obtuse 
triangular prominence on lower side a little above middle. Black, 
nifcid. 

Head large, convex; eyes small, not inclosed at base; subocular 
ridge well developed; clypeus bipunctate on each side, anterior 
margin truncate. Labrum emarginate, anterior angles rounded. 
Labial palpi stout; penultimate joint short with four or fivasetie 
on anterior margin; apical joint a little longer than penultimate, 
thick, a little compressed, truncate. Prothorax a little longer 
than broad(9*5 x 9im), subdepressed on disc, widest before 
middle, lightly narrowed to base; apex truncate (hardly emargi- 
nate); anterior angles very little advanced, obtuse; base truncate, 
not bordered, except near each side; basal angles rectangular, 
obtuse at summit; lateral border narrow, hardly wider at anterior 
angles, subsinuate (but not wider) near base; lateral channel 
narrow with four or five punctures along its course; median line 
distinct; a well-marked transverse impression a little before base. 
Elytra oval(17*5 x 8*6 mm.), convex, declivous to peduncle; lateral 
declivities abruptly rounded; apex strongly declivous; sides with 
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a wide triangular explanate process about posterior third, this 
process lightly reflexed and obtuse at apex; border extending 
obliquely downwards from humeral angles and almost meeting 
border of indexed margins at lateral processes. Posterior tro- 
chanters cordiform, not long; apex a little curved inwards, 
obtusely pointed : intermediate femora wide towards apex, armed 
on inner edge of lower side a little before apex with a long curved 
spur-like process;* posterior elongate, not swollen in middle • 
anterior tibiae thick, bent; upper side widely sinuate in middle; 
lower side with a strongly raised, wide, obtuse protuberance 
opposite middle of sinuosity of upper side. Length 32, breadth 
8*6 mm. 

//a6. — Northern Territory of South AustraHa(CoIl. French). 

In many ways, this species and the following are the meat 
singular Carabs I have seen, and are vtry different from B. 
ealcaratum Macl., by the explanate lateral processes of the elytra. 
In /?. mac If ay i the lateral processes of the elytra project 1*5 nun. 
from the sides, ho that the width of the elytra is 11*6 mm., if 
measured at these prominences. The backward prolongation of 
the prosternum is 3 mm. in length, suboylituirical, a little wider, 
and triangularly excised, at the point. The antanme aio more 
elongate than in B> calcaratuni> and are glabrous, with a setulose 
Battened space on lower side near apex of those after the fourth- 

A r ofa — The description given above was founded on a single 
specimen in the French Collection {now in the National Museum, 
Melbourne). More recently Mr. French has received a number 
of specimens, of both sexes, from the Pine Creek District of the 
Northern Territory; these are smaller and present some minor 
differences from the original specimen. I offer the following 
note oit these specimens : — 

$. Differs from by pro thorax shorter, wider; sides more 
rotimfofc anterior angles more prominent. TClytra much wider, 

* In Fine Greek specimens this femoral tooth is a stout triangular death 
form process. 
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without lateral processes, border a little thickened at position of 
these processes. Intercoxal process of prosternum much shorter 
{in g the intercoxal process is variable in length, and sometimes 
has the apex obtusely rounded, not bifid or excised). Anterior 
tibiie shorter, and without median process of lower side. Dimen- 
sions: (J. Length 26, head across eyes 5, prothorax 7 7 x 6*8; elytra 
14*5 x 7, across lateral processes 9 5: $. length 24-26, head across 
eyes 5*1, prothorax 6*5 x 67, elytra 15*8 x 9 mm. 

Bhithysteknum nodosum, n.sp. 

<J. Elongate, robust, lamgate. Elytra with a wide lateral 
plica on each side, extending obliquely upwards and backwards 
from lateral border just before apical curve. Prosternum with 
a large nodule on each side a little behind anterior margin and 
with its outer margin touching episternal suture; intercoxal part 
wide, flat, deeply and roundly excised at base, the sides of this 
excision produced backwards to form two obtuse prominent 
horns. Anterior legs unarmed; intermediate femora with a long 
horn projecting at right angles from lower side. Black, nitid. 

Head large, convex (6 imu. across eyes), front lightly and 
widely bi-impressed between antenna*; eyes small, convex, not 
inclosed at base; subocular ridge well developed. Labrum longi- 
tudinally sulcate in middle, emarginate; angles rounded. Labial 
palpi stout; penultimate joint short, with four or five setae on 
anterior margin; apical joint a little longer than penultimate, 
thick, truncate, narrowed to base, arcuate on outer side : max- 
illary palpi with penultimate joint very short, triangular; apical 
joint similar to that of labial but not narrowed to base or 
arcuate on outer side. Prothorak longer than broad( 10x7 -9mm ), 
convex (disc subdepressed, nitid, with faint transverse striota); 
base and apex of about equal width (6*2 mm ); sides almost 
parallel in middle, very lightly narrowed posteriorly; a light 
sinuosity about 1*5 mm. before base; anterior margin sinuate- 
truncate; anterior angles strongly advanced, obtuse at apex; base 
truncate; basal angles decidedly produced backwards in a short 
obtuse prominence; lateral border thick, lightly reflexed, a little 
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in turned just before base; lateral channel narrow, a little expla- 
nate near anterior angles, unipunctate (the puncture 2*5 mm. from 
anterior angles); median line well-marked; a distinct transverse 
impression a little before base — between sinuosities of lateral 
border. Elytra oval(17 x 9*5 mno.), parallel on sides, convex, 
sloping very gently to peduncle; surface subopaque owing to 
numerous faint scratches; an elongate-oblique lateral process on 
each side, just behind middle, this process forming a strong plica 
rising opposite beginning of Apical curve (about 1*26 mm. above 
border of elytra) and extending forward about 3 mm. to join the 
border; lateral border narrow, sinuate about middle of lateral 
process; each side with four or five submarginal punctures along 
anterior third, artd with three similar punctures along apical 
curve, another similar puncture in the concavity between the 
lateral border and the plica. Ventral segments convex, rugulose, 
impuncfcate; apical segment smooth, except near aides, unipu no- 
tate on each side of apex. Posterior trochanters very short; 
apex wide, roundly truncate: femora rather long; anterior not 
swollen in middle, lightly incrassate to apex; intermediate 
shorter than anterior, swollen towards apex, armed on lower 
side with a long stout straight horn(length 2 mm.); posterior 
narrow, not swollen on lower side, upper side suboarinate towards 
base : four anterior tibi» a little bent, stout at apex; posterior 
long, slender, lightly incrassate, curving lightly backwards: tarsi 
short, posterior with first joint about one-half longer than second; 
apical joint stout, cylindrical, hardly narrowed to base. Length 
SO, breadth 9*5 mm. 

g. Differing greatly from <J, smaller, more robust. Prothorax 
shorter (T*fi x 7mm.); basal angles less produced backwards. 
Elytra much «horter(15 x 9 mm ), more convex and without 
lateral processes, Prosternum with lateral nodules much less 
developed; interooxal part somewhat similar but less developed, 
almost equally emergtaate at base. Legs unarmed; four anterior 
tibitt not posterior trochanters ovate, obtusely rounded 

at apex (net wWsiy truncate); posterior tarsi narrower with 
basal joint longer. Length 24 mm. 
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Hah — Roebuck Bay DisfcrictfColls, French^) and Sloane($)]. 
Sent by Mr. 0. French, who presented me with a specimen, as 
coming from N. W. Australia, towards Roebuck Bay. 

Comparing the <J, it differs from B . macUayi SI., by* prothorax 
narrower, less narrowed to base; the strongly developed pectoral 
nodes (in B . macUayi there is only a slight protuberance on each 
side representing the pectoral nodules); intercoxal part of pro- 
sternum short, not greatly prolonged; elytra broader, with the 
lateral processes far less prominent And not triangularly pointed, 
etc. 

Female specimens of the three species of Brithysternum are 
before me, and may be tabulated as under : — 

A. Prostcrnum without pectoral nodes, intercoxal part produced 
backwards, this backward prolongation narrowed and notched 
behind. Posterior trochanters cordate. 

B. Prothorax with anterior angles wide, obtuse, prominent. 

Klytral border not decidedly thickened at posterior third. 


Posterior trochanters elongate -cordate /i. calcaralum Mach 

BB.Prothorax with anterior angles narrow, eubprominent. 

Elytral border decidedly thickened at posterior third. 

Posterior trochanters short ,. B. macteayi 81. 

AA. Prosternum with a nodule on each side placed a little behind 
anterior margin in front of coxes; intercoxal part wide and 
deeply emarginate behind, its sides parallel. Posterior tro- 
chanters short, oviform. B. nodosum 81. 


Tribe Harpalinh 
Genus Phorticosomub. 

PliOH'iTCOSOMUB ZABROIDEB, U.Sp, 

Elliptical-oval, robust, convex; mandibios longitudinally 
strigose near inner margin of upper side; protborax transverse, 
wider at base(5 mm.) than at apex(3*8 mm.), anterior and basal 
angles widely obtuse; elytra subparallel on sides, strongly simply 
striate, base wide with angles rounded, interstices convex, second 
with a strong elongate stride at base, third impunctate; anterior 
and intermediate coxce, prosternum, mesosternum, and meta- 
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thorax wore or less setose; middle part of ventral segments 2-5 
setigerous. Antenna with third joint one-half longer than 
second, setose only on the swollen anterior third. Labial palpi 
with penultimate joint plurisetose; apical joint fusiform, bearing 
a few fine long setue on each side. Lahrum lightly emarginate. 
Black, under surface and legs piceous-brown. 

Head large, convex(3 f> nun. across eyes);ely peal suture distinct; 
front foveate on each side between bases of antennas; eyes small, 
convex. Prothorax wido(4 x 5*5 mm.), convex, lightly rou tided 
on sides, very little narrowed to base; anterior angles wide, not 
marked; base truncate; basal angles hardly marked, wide; border 
obsolete, or almost so, on middle of apex and base, wide and 
reflexed on sides; tried inn line lightly impressed; a short rugose 
fovea on each side of base, space between these fovea! longi- 
tudinally strigose. Elytra not greatly wider than prothorax 
(9*3 x 6*1 mm.), strongly declivous on sides; base wide, truncate; 
apical curve oblique on each side; ninth interstice depressed, 
wider and im punctate on middle part of course; border reflexed 
on sides, curving widely round humeral angles. Prosternuiu 
(including antocoxal part) setigero-punctate ; mesoslernuin 
between coxa*, and on each side, aetulose-puncfcate, metathorax 
on each side behind intermediate coxae strongly setigero-punctate. 
Anterior trochanters plurisetose on anterior side and with one 
long seta on lower side : posterior trochanters reinform, obtuse 
at apex, glabrous (except just beside coxa;), a single conspicuous 
setigerous puncture on inner side near base ; femora short, 
swollen in middle; posterior femora short; a row of setigerous 
punctures along lower margin of anterior side; four anterior tibia; 
wide at apex: auterior tibiee with a stout dentiform apical pro- 
jection on lower side beside insertion of tarsi; external margin 
with two small teeth above the dilatate triangular apical projec- 
tion ; intermediate tibiae with outer side arcuate, denticulate; 
apex dilated into a strong triangular process; posterior tibite 
slender, a little dilated at apex : auterior tarsi short, without 
gquamulee beneath. Length 14 5, breadth 6*1 m in. 

Habk — Queensland; Burketown Di»trict(Coll. Sloane; unique)* 
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The type-specimen of this strange species was given to me by 
Mr. C. French many years ago, as coming from the Gulf of Car- 
pentaria, opposite tbo Wellesley Islands. It has no resemblance 1 
to any other species of Phorticoaomus, being far more convex, 
and with the prothorax much less narrowed posteriorly. P, 
zabroid&B resembles the European Zahrm tenebrioidw Goeze, so- 
closely in sixe, shape, and appearance that one’s first impression 
is that a species of Zabru 9 is before him; but it differs from Z . 
tenebrioides by elytra with humeral angles not marked, margin* 
not interrupted posteriorly, etc. 

Trih© Trigonotomini 

Genus Nuridius. 

NlIRimtlS GRANPIS, n.sp. 

Broad, robust, convex; head )arge(8-7 mm. across eyes), para- 
gene* widely dilatate behind base of mandibles, with anterior 
angles widely rounded, two supraorbital setw on each side, clypeus 
plurisetose, mandibles plurisetose in basal conoavity of outer side; 
prothorax subquadrate, widest at anterior fourth, base and apex 
of equal width(9 mm.), base widely depressed and fringed with 
hair; elytra truncate-oval, lightly and evenly rounded on sides* 
finely punctate-striate, interstices convex, third 2-punctate on 
apical half, base not bordered, humeral angles dentiform; pro- 
sternum (including middle of antecoxal part) setigero-punctate; 
intercoxal part of mesosternum sparsely setigero-punctate; meta- 
sternum sstigero-punctate behind the transverse suture; inter- 
mediate and posterior ooxw plurisetose, posterior trochanter* 
reniform, short, obtuse at apex, plurisetose. Black; head, pro- 
thorax, and undersurface nitid; ely tra opaque, base and scutelium 
nitid, lateral margins (including ninth interstice) nitid and seriate- 
punctate on inner side. 

Head thick, convex, slightly inflated behind and below eyes; 
frontal impressions wide, deep, short; eyes small, round, convex, 
not inclosed behind. I*abrum rounded, aexsetose. CJypeus 
lightly emarginate; about six irregularly placed setigerous pane- 
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turea on anterior half from side to side. Mandibles long; outer 
side finely setigero-punctate (about twelve setae) in juxta-antennal 
channel. Prothorax broader than long(7*5 x 1 1 mm.), lightly 
convex, declivous on anterior three-fourths and posteriorly to 
basal depression; sides lightly rounded on anterior two-thirds, 
lightly obliquely narrowed posteriorly; apex lightly and widely 
•emarginate; anterior angles not advanced, obtusely rounded; 
base emarginate; basal angles widely obtuse; lateral border wide, 
lightly reflexed posteriorly; median line lightly impressed; lateral 
basal impressions short, wide, distinct, connected by a wide basal 
depression; posterior marginal seta placed beside lateral border 
a little befote basal angle; base with a marginal hair-fringe above 
peduncle. Elytra much wider than protborax(22 x 15*4 mm. ) f 
lightly and evenly eon vex, wide across base, evenly rounded on 
aides, widely rounded without sinuosities at apex; interstices 
finely shagreened, 1-7 convex, subcostate, third, fifth, and seventh 
costiform and slightly more prominent than the others, eighth 
xtoprewied; border reflexed, less strongly so behind shoulders; 
striole at base of first interstice represented by a fine oblique 
scratch; anterior puncture of third interstice placed a little 
behind middle, posterior puncture about 3*5 mm. from apex of 
interstice. Peduncle wide. Scutellum very wide aud short. 
PrOaternum with a wide deep iutercoxal channel, this channel 
not reaching base. Metasternum with a wide deep longitudinal 
ohantte); episterna short, declivous to epimera, bordered along 
interior, inner, and posterior sides. Ventral segments 2-6 
setigero-punctate; second with a few punctures on each side near 
trochanters; sixth with a few fine se tie on each side; third, 
fourth* and fifth with numerous punctures scattered over their 
surfaces, except near sides and (in a geuerat way) near anterior 
margin*. Length 39, breadth 15 4 mm. 

Queensland 2 Biackall Kange(Hacker). 

I owe a single specimen of this remarkable species to the kind- 
ness b I Mir. Henry Hacker. Its much greater sixe distinguishes 
it from foirti* Bl It is evidently not Suru$ niyor Ohaud., 
which is described as having no of a tooth at the shoulders 
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of the elytra, where the basal border blends with that of the sides. 
It is extraordinary to find in this species, a Trigonotomid with 
the outer aerobe of the mandibles setose. 

Genus Notonomus. 

Notonomus banks i, n.ap. 

Elongate-oval, convex; head large(4*2 mm. across eyes); 
prothorn x almost as long as broad, not sinuate on sides near 
base, apex and base of equal width(4 mm.), basal angles obtuse* 
posterior marginal puncture on border just before basal angles; 
elytra deeply striate, interstices convex, third 4-punct ale (pos- 
terior puncture on apical declivity), eighth not convex, wide, not 
wider than niutli, except near base, basal border not dentate at 
humeral angles; iuterooxal declivity of prosternum rounded, 
narrow in middle; metastem um, with epiaterna, short. Tarsi 
not striolate on upper surface, onyohium glabrous beneath. 
Head and prothorax shining bronzy-green; elytra neneous-bronzo; 
under surface, mandibles, and labium black; anterior ventral 
segments subviridescent laterally; legs, antenna*, and mouth- 
parts piceous-red. 

Head convex; front strongly biimpressed; eyes, with orbits* 
prominent. Mandibles decussating. Prothorax long, narrow 
(5*3 x f)*5 inm.) f widest before middle, strongly declivous ta 
anterior angles; sides lightly rounded, obliquely narrowed to* 
base, strongly rounded to apex; anterior angles obtuse, not 
marked; base lightly omarginate in middle; basal angles hardly 
marked; border narrow, extending round basal angles on to baso 
on each side; median line lightly marked; lateral basal impres- 
sions narrow, deep near base, extending lightly forward in an- 
outcurved course. Elytra oval(l3 x 1 mm.), convex; sides lightly 
rounded; lateral apical sinuosities well-marked, but shallow^ 
basal border joining lateral border at humeral angles without 
interruption, but inner angle decidedly marked; lateral border 
narrow; stria simple; interstices strongly and roundly convex, 
not carinate on apical declivity, tenth well-developed and extend- 
ing forward to about one-half the length of elytra. Mesoaternum 
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with interooxal declivity concave. Legs stout; (femora thick, 
swollen in middle). Length 22, breadth 7 mm. 

Hah. — N.S.W.: Eden (LI. J. Carter; January, 1910). Colls. 
Carter and Sloane). 

A single specimen of this fine species was given to me by Mr. 
H. J. Carter. It is allied to N \ variicoUia Chuud., from which it 
differs by colour (bead and protliorax not black, etc.); prothorax 
with anterior angles less decidedly marked and more closely 
applied to neck, basal angles much more rouuded, not distinctly 
marked; elytra with basal border less raised, particularly at 
humeral angles, these less marked, eighth interstice wider and 
less convex, ninth interstice much wider, etc. 

NOTONOMUS FKR0U80NI, n.sp. 

Oval, robust; head large (3-2 mm. across eyes); prothorax 
broader than long, basal angles rounded; elytra truncate-oval, 
strongly striate, interstices convex in lightly so in 9, third 
2-punctate; intercoxal declivity of prosternum narrowed and 
rounded in middle, of raesostemum lightly concave. Black 

<£. Head convex; frontal impressions feebly marked behind 
clypeal suture. Prothorax suhorbiculate(3'3 x 4*3 nun.), much 
wider at apex(3*4 mm) fchau at base(2'8 mm.); sides strongly 
rounded; basal angles widely rounded; border wide, passing 
round basal angles to lateral basal impressions; posterior marginal 
puncture on border at basal angle; median line well-marked; 
lateral basal impressions deep, not long or wide. Elytra ovate 
(7 ‘6 x 4*8 mm.), lightly convex on disc, strongly deolivous to apex, 
strongly sinuate on each side of apex; basal border strongly 
raised, joining lateral border at humeral angles without inter 
ruption, but inner angle sharply marked; lateral border strongly 
reflexed and carinate near bane; third, flfth, and seventh inter- 
stices wider than others, eighth much wider than ninth on basal 
half, tenth shortly developed in front of apical sinuosity. Length 
15, breadth 4*8 mm. 

N.S.W.: Lindfield (a suburb of Sydney). Oolls. Carter, 
Ferguson, and Sloane. 
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The position of this species in tlte genus Noionomutt is next 
If. eydncyemis 81., from which it differs by colour wholly black, 
without metallic reflections; head larger; prothorax shorter, more 
rounded on sides and at posterior angles. It also has some 
affinity to N. ecotti SI., but is very distinct, some conspicuous 
differences being its smaller size; larger head; prothorax shorter, 
more strongly rounded on sides and at basal angles, lateral border 
wider; elytra less convex, more deeply striate; basal and lateral 
borders much more strongly raised at point of junction. It was 
discovered by Dr. E. W. Ferguson, about two miles east from the 
Lindfield Railway Station (seven miles from Sydney on the North 
Shore Railway) where I have also taken it. 

Genus CiriRNioiDius. 

CllLiGNlOJDlUS 1 NTKKSTITI A LIS, fl 8p. 

Elliptical oval, subdepressed; prothorax subquadrate, sides 
lightly sinuate posteriorly, basal angles rectangular, with summit 
obtuse; elytra crenulate-striate, interstices convex, first with 
striole at base, third impunctate; intercoxal part of prosternum 
not bordered. Brown. 

Head convex (3 mm. across eyes), minutely punctulate; two 
short light impressions between bases of antennse; eyes convex, 
inclosed behind. Prothorax broader than long(3*4 x 4*5 mm), 
depressed, much wider at base(4*25 mm.) than at epex(3*2 mm.); 
minutely punctulate (punctulation stronger in lateral basal im- 
pressions); sides lightly arcuate on anterior three^fourths, meet- 
ing base at right angles; anterior margin hardly emarginate; 
anterior angles not marked; base truncate on each side, lightly 
emarginate in middle; border wide on sides, extending along base 
on each side, narrow and entire on anterior margin; median line 
finely impressed oh disc; lateral basal impressions wide, shallow; 
posterior marginal seta at basal angle (in the angle of the border)* 
Elytra wider than prothorax(9*7 x 6*25 mm,); stria* strongly im- 
pressed, crenulate; interstices convex, minutely punctate, ninth 
narrow, finely rngulose, seriate-punctate; apical curve sinuate on 
each side; marginal channel wide; lateral border lightly reflexed. 



BIT THOMAS G. StOANK. 


393 


Posterior trochauters impunctate. length 14-16, breadth 6^6*25 

ffab.— North-West Australia. Bent to me by Mr. C. French, 
as from the Ashburton River. Coll Hloane. 

Differs from tlie other dark-coloured species of ChUtninidiu* 
by the sharply- marked posterior angles of the prothorax. It ia 
readily distinguished from €, prolixa Erichs., by prothorax more 
depressed, wider in front, sides sinuate posteriorly, basal angles 
more sharply marked, lateral basal impression much shallower; 
elytra with interstices convex; posterior trochanters not bearing 
a setigerous puncture, etc.; from C. jxeciloidw Chaud., it differs 
by prothorax longer, less strongly rounded on sides, leas strongly 
narrowed posteriorly, wider across base, basal angles more sharply 
marked. 

Note , — The brown colour would serve to differentiate it from 
a’l the other species, but possibly this may be due to the imma- 
turity of the specimens before me. 

Genua Setalimobph tis. 

BeTAUMORPHUS BBGULAKJ8, tt.sp. 

Robust, elliptical, parallel on sides; prothorax lwvigafce, 
aubquardate, widest before middle, sides unisetigerous at 
anterior third; elytra strongly simply striate, humeral angles 
•dentate, interstices convex, third unipunot&te a little behind 
middle; metepisterna subquadrate (but, including epimera not 
broader than long). Black, antennae and mouth-parts ferru* 
ginous, legs piceous-red. 

Head convex, wide(l ‘5 mm. across eyes), sharply constricted 
to a wide neck behind eyes; front biirnpressed, impressions wide 
apart, arcuate, diverging backwards, extending forward to 
•anterior margin of clypeus; vertex transversely impressed on 
each side behind posterior supraorbital puncture; eyes convex, 
not roundly prominent, strongly inclosed in orbits behind. 
Prothorax broader than long(2 x 2 66 mm,.), depressed on disc, 
declivous to skles on anterior two-thirds; base much wider 
^2*85 mm ) than apex(l*7 mm.); sides very lightly rounded on 
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anterior half, very slightly and obliquely narrowed posteriorly; 
apex lightly and widely roundly einarginate; anterior angles 
obtuse, distant from neck; base einarginate in middle, truncate 
on each side; basal angles subreetangular (a little obtuse at 
summit); lateral border narrow; lateral channel narrow, ending 
at basal angles; median line lightly marked; two lightly iu\ 
pressed impunctate basal impressions on each side, inner 
impression linear, short, placed opposite fourth interstice of 
elytra; outer impression short, wide, shallow, opposite sixth 
interstice of elytra. Elytra very little wider than prothorax 
(41 x 2*8 mm.), subdepressed on disc, strongly declivous to apex 
and sides, lightly declivous to base on each side of scutellum, 
truncate at base, rounded at apex; sides almost parallel; inter- 
stices convex, 1-6 about equal on disc, 6-8 greatly narrowed to 
apex, seventh and eighth narrow, ninth seriate punctate. Pro- 
sternum with intereoxal part truncate, bordered, vortical and 
flat on posterior declivity; episterna nitid, impunctate. Mesepi* 
sterna with a few punctures in channel. Metasternum with a 
strong external marginal channel; episterna impunctate, longi- 
tudinally sulcate near inner margin. Ventral segments 1-3 with 
a few indistinct punctures laterally, 3-6 bipunctate, transversely 
striate near posterior margin. Femora wide: four posterior tarsi 
with joints sulcate externally, fifth joint setulose beneath; 
anterior tarsi in $ dilated and biseriately squamulose beneath. 
Length 7*2, breadth 2*8 mm. 

Hah* — Vio.: Mordialloc(C. French, Ju nr.). 

This species (kindly given to me by Mr. 0. French) is wider 
and more depressed than S . punotiventris 81., with head wider, 
eyes much less prominent and more strongly inclosed behind, 
frontal impressions less strongly impressed; prothorax less convex, 
wider, widest part more forward, sides less rounded, lateral basal 
impressions much weaker and not punctate, no seta at basaf 
angle; mes- and metepistema not strongly punctate. From S 
nanu* SI., it is at once distinguished by its much larger si t» t 
wider form, more depressed upper surface; prothorax much more 
transverse, proportionately much wider at base, etc. The second 
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stria rises from a punctiform impression which also Riven off a 
very short rudimentary basal striole. As in S. 7ianus i there 
seems to be no trace of the posterior marginal seta of the prothorax, 
which is present iti 8. punctivmlris in the lateral channel just 
beside the basal angle. I believe the genus SelaJimorphus is 
apterous. The discovery of S. regular is, which is in many ways 
intermediate between S . pnnetiventrie and S, nann#( « Pkenaulax 
sbmovtorpha Tschitsohdrine) indicates that, contrary to my 
formerly expressed idea, Phenaulax is not entitled to recog- 
nition as even subgHiieric&Uy distinct from Setalimorphus .* 

Tribe Odacanthiui. 

Genus Eudalia. 

EUDALIA CA6TKLNAUI, n.sp. 

Black, vertex and disc of prothorax nitid. Head wider than 
prothorax(19 mm. across eyes). Frothorax hardly longer than 
broad(l*8 x 1 *75 mm.), roundly ampliate on sides, laavigate on 
middle of disc, punctate anteriorly and posteriorly; base truncate; 
basal angles obtuse. Elytra wide(G*3 x 4mm.), punctate-striato; 
interstices shagreened, glabrous, third and fifth interstices with 
a row of distant setigerous punctures. Length 10-5, breadth 
4 mm. 

Hab. — Victoria: (“Alpine District”) — N. S.Wales: Jindabyne 
(Carter). 

This species is at once differentiated from the other large-sized 
species of the genus by the glabrous interstices of the elytra; and 
from E . froggatti Mach, and E, mblwvi* Mach, by its much larger 
size. It is nearest E, nigra 81, but is easily distinguished from 
that species by legs entirely black; head smoother, less setose 
behind eyes; prothorax less setose, more convex, less ampliate on 
sides, border less strongly developed, basal angles less marked; 
elytra glabrous; sides of mesosternum and metasternuni more 
sparingly and less strongly punctate; second ventral segment 
with only a few punctures on each side near anterior margin, etc. 


• These Proceeding#, 1907, p.368. 
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I first receive! this specie*, in 1904, from Mr. O. French; sub* 
s<*quently(January, 1906) Mr. H. J. Carter took it plentifully on 
the margin of the Snowy River, at Jindabyna 

Genus Lack noth okay. 

Lacunothorax palusthis, n.sp. 

Head large, diamond-shaped, narrowly strangulate posteriorly 
and united to prothorax by a condyle; prothorax globose; elytra 
wide, with an irregular transverse inpression on disc at basal 
third, striate, the stria* entire, interstices finely sefcigero-punctate, 
tarsi with upper surface hairy, fourth joint simple. Black with 
nn olivaceous tint (or, elytra obscurely bronzed); apical declivity 
of elytra obscurely tinged with brown; femora dear brown on 
basal two-thirds, infuscate towards apex; tibiae infuscate with 
middle third testaceous, tarsi fuscous; antennie, mandibles and 
palpi piceous. 

Head convex(l*35 mm. across eyes), setigero-punctate, strongly 
constricted posteriorly, very narrow and strangulate by a trans- 
verse farrow just before base; eyes convex, prominent. Pro- 
thorax a little wider than head, longer than broad(l*75 x 1*45 
mm.), convex transversely and longitudinally; sides roundly 
ampliate in middle, very strongly and roundly narrowed to apex, 
strongly and shortly narrowed posteriorly, strongly sinuate at 
basal fifth, meeting base at right angles; apex and base truncate; 
anterior angles closely applied to head; a lateral ridge on eaoh 
side of pronotum; upper and under surfaces seti gero-punc tate ; 
the puncturation strong beneath, finer and more sparse on upper 
surface; constricted basal area closely punctate; sutures of under 
surfaoe obliterated; prosternal episterna ampliate, and visible 
from above outside lateral border of pronotum. Elytra convex# 
ampliate, twice as wide as prothorax(4*5 x 3 mm.), widest before 
middle; sides lightly rounded; base arcuate, declivous; apex 
widely rounded,* sfcrise strongly impressed, reaching to apex, 

# It U impossible to regard the apex of this species as that of a Trim* 
'Catiptnne, it being rounded in m even curve, without even the usual apical 
sinuosities. ' 
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strongly punctate towards base, punoturation obsolete towards 
apex; interstices lightly convex near base, depressed posteriorly, 
finely and rather closely setigero-punctate, first interstice with a 
punctate stride at base very near suture; lateral channel punc- 
tate anteriorly; indexed margins setigero-punctafce. Mesosternum, 
meUsternum, and abdomen setigero-pu notate, Male with anterior 
tarsi not dilatate nor clothed beneath. Length 8*5, breadth 
3 imn. 

Ituh, — Q.;Cairns( Anderson and Allen). Bent to me by Mr. 
A. M. Lea, with the information that Messrs. Anderson and 
Allen report it as not uncommon about salt-marshes near Cairns. 

LaCHNOTIIORAX FOUMICOIDB8, H.Bp. 

Winged, form ant-like. Head wider than prothorax, narrowly 
strangulate posteriorly and united to pro thorax by a condyle; 
prothorax globose; elytra wide, convex, non-striafco, sparsely 
setose, a strong narrow transverse impression across disc at basal 
fourth, indexed margins glabrous; tarsi hairy above, fourth joint 
entire. Pioeoua-black;* antenna?, mandibles, condyle of head, 
lateral channel and indexed margins of elytra, and a narrow 
transverse posthumeral macula testaceous-brown, at bottom of 
external part of transverse elytral depression, a small pale round 
macula on apical declivity of each elytron opposite apical sinu- 
osity; legs testaceous, with apical third of femora, base and apex 
of tibia? and tarsi more or less infuscate. 

Head wtde(l mm. across eyes), convex, glabrous; one supra- 
orbital seta near middle of margin of orbit and several (three or 
four) similar postooular set» on eaoh side. Antennae slender,, 
lightly compressed; first joint large, bisefcigorous in front; second 
joint short; third cylindrical, sparsely setulose; fourth cylindrical,, 
hardly shorter than third. Prothorax small, longer than brood 
(1 x 0’8 mtn.) f bevigate; disc sparsely beset with long set m; sides 
roundly ampliate in middle; episterna visible from above; a 
transverse impression across base; a lateral ridge on each side of 

* two specimens before ms have the colour yellowish* brown, with the 
disc of the elytra piccoM-brownj evidently these are Immature. 
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pronotum, Elytra smooth (except for rows of fine set®), widely 
ovftl(2*25 x 1 *8 mm.); base arcuate, declivous; apex obliquely 
truncate on each side, rounded in middle, a very light sinuosity 
just within outer angle. Length 5, breadth l *8 mm. 

llab . — Port Darwin (Dodd). Coll. Sloane. 

A very distinct species, differing from our other two allied 
species, L . ylobulicollie Mach, and L, rive?' hue SL, by smaller 
size, duller colour, two pallid apical maculae of elytra, basal part 
of elytra irnpunctate (except for the punctures from which the 
rows of seta) rise). * * 

The described Australian species of Lachnothot'ox (L> ylolndi- 
collU and L . riverinw were described under the genus (Jasnonia) 
may lie tabulated as under : — 

A. Pronotum punctate; elytra regularly striate; length 8'5imn 

lu pa/w>trh 81. 

A A. Pronotum smooth with long seta*; elytra not striate (unless 
near base, c.g< t L. riverinu ). 

B. Prothorax red. 

C. Klytra purplish-black, with a broad postbumcra) and an 

apical macula rod; length 7 '5 mm I*. ylobuticotli# Macl. 

C. Elytra bluish -green, a single broad red fascia on apical half; 

length 7 mm L. rircrinw 81 t 

BB. Prothorax piceous-blaok or brown. Klytra piceous- black, 
each elytron with a small posthumerttl yellowish fascia, 
and a pallid apical macula; length f> mm L. formicoid&B Sh 

Note , — I believe the four species tabulated above are referable 
to Motschuluky’s genus £ac/m^eWaa:(1862), and that Lachno- 
thorax might well bo considered a valid genus, distinct from 
Caenonia. By their facies, short globose prothorax, hairy tarsi, 
etc., the four species of Lachnothorax are thoroughly differen- 
tiated from all other Australian species which have been referred 
to Caenonia 

Tribe Pericalini 
Genus Catascopus. 

Catasoopus bkkvispinobus, n.sp. 

Elongate-oval; prothorax a little wider at base(3 25 mm.) than 
At apex(3*l mm.)» sides widely margined, strongly sinuate at 
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posterior third, two marginal seta* on each side; elytra oval, 
lightly crenulate-striate, third interstice 3-punctate, e*oh elytron 
bixnucrouate at apex. Head green with a slightly brassy tint; 
prothorax eeneotis with a cupreous tinge, more marked in £ 
than in g; elytra chalybeous with greenish tints; under surface 
greenish, abdomen dark with greenish metallic tints; femora 
and posterior trochanters shining green, tibim and upper side of 
tarsi black; mandibles and labrum black; an tonnes and palpi 
piceous. 

Head as in V. chaudoiri Cast., (3-4 mm, across eyes). Pro- 
thorax subquadrate, broader th*n long(2*8 x 3*7 mm.), widest 
and feebly subangul&te at anterior marginal aeta(a little lief ore 
middle), lightly narrowed(obliquely at first, then roundly) to 
anterior angles; upper surface transversely striolate; anterior 
margin emarginate; anterior angles wide, prominent; base 
lightly truncate-emarginate above peduncle; basal angles rect- 
angular; lateral border explanate posteriorly; a narrow depressed 
area across base defined by a well marked transverse impression; 
median line strongly impressed; anterior transverse impression 
well marked. Elytra rather widc(10 x 5*5 mm.); interstices sub- 
equal, very slightly convex behind basal fifth, first wide and 
bearing a deep utricle at base, fifth convex at basal fifth, seventh 
much narrower than sixth or eighth and nuboostate on basal 
fifth; each elytron armed at outer apical angle with a strong 
acute macro about half a millimetre in length, and at inner 
apical angle with a short stout pointed mucro. Prosternum and 
metathorax, in middle, intermediate and posterior coxra thiokly 
clothed with a tawny villosity, Ventral segments 2-5 pubescent 
in middle, apical segment a little setose in middle. 

Q. With anterior angles of prothorax as in Proaternum 
villose, but less densely so than in Metasternum sparsely 
setose anteriorly. Ventral segments glabrous* Length 16*5, 
breadth 5*5 mm. 

Hab. — Q.j Coen(H«cker; December and January). Two 
specimens of this beautiful species were given to me by Mr. 
Henry Hacker. 
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It is closely allied to C • cupricollw Chaud., from New Guinea, 
which is unknown to me in nature; but the Australian species 
evidently differs by the shorter, stouter apical mucros of the 
elytra. It is the only Australian species which has a median 
stripe of hair extending nearly to the apex of the abdomen, but 
this feature is found in some allied species from New Guinea. 

Having all the Australian species of Gatascopns before me, it 
seems well to tabulate them : — 

A. Elytra not spinose at apex; outer apical angle rounded. Pro- 
thorax with lateral margins narrow i 0. vhgan* Fabr.» 

} var. axwtttiliMW’ Hope. 

AA. Elytra spinose at apex; outer apical angle spinose or angulate 
Prothorax with lateral margins wide. 

B. Elytra with inner apical angles obtuse C . chaudoiri Gustln 

BB. Elytra with inner apical angles mucronate. 

C. Form elongate; prothorax without any seta at anterior 
angles; elytra with outer angles strongly and sharply 
mueronate C> brt'vi*'pimnu$ SI. 

GC. Form wide; prothorax with several aette at apical angles; 

elytra with outer angles merely angulate ...... C. huticoilu Mach 

HOLCODEKUS CJSRULKIPKNNIS, tt.sp. 

Head large(2*l mm. across eyes); prothorax small, transverse, 
subangulate at widest part, S-setoee on each side, punctate along 
sides, deeply and widely longitudinally sulcate in middle; elytra 
parallel on sides, punctate-striate, interstices convex, third 3* 
punctate, seventh narrow, apex deeply and roundly emargioate 
at extremity of fifth interstice. Upper surface metallic; head 
oisruleous, blaok on anterior part of front and on olypeua; pro* 
thorax coppery; elytra blue; under surface and legs black; 
antennae and palpi reddish-piceous. 

Head narrowed behind eyes, rather depressed towards olypeua; 
vertex laevig&te; front lightly and widely biimpressed, the 
impressions bounded externally by a ridge. Prothorax broader 
than long (1*7 x 2*8 mm.), widest about anterior third, obliquely 
narrowed to apex, wider across base(2 mm.) than apex(i*8 mm.), 
lightly convex, a little depressed on each side of median sulcus; 
surface beset with very fine scattered punctures becoming dfak 
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tinot towards aides; apex truncate; anterior angles obtuse; base 
bi&inuate, rather strongly rounded in middle; basal angles a little 
obtuse, though sharply marked; anterior marginal puncture just 
behind anterior angle, middle one at widest part, posterior one at 
basalangle; border narrow and oblique between middle and anterior 
punctures, roundly incurved to anterior angle before anterior 
puncture and continuous on each side of apex, lightly subsinuate 
before basal angle, continuous on base; a depressed marginal 
space near each basal angle* Elytra convex, wider than 
protkorax(5’5 x 3 2 mm.), wide at base, rounded at humeral 
angles, parallel on sides; lateral declivity lightly sinuate behind 
anterior fourth; apex produced and obtusely rounded at extrem* 
ity of three inner interstices; external angle rounded, not 
prominent; s tries strongly impressed, punctate; two anterior 
punctures of third interstice near third stria, first about basal 
fourth, second a little behind middle, posterior puncture near 
apex; border continuous from peduncle to inner apical angle, a 
Ktfcte thickened at external apical angle. Length 10*3, breadth 
3*2 mm. 

ffmb. — Q,: Oaims(Anderaon). I am indebted to Mr. G. 
French's generosity for a specimen of this beautiful species. 

The discovery of this species adds another to the now numer- 
al** list of Oriental genera which are known to extend to 
Northern Australia. It differs from the three Asiatic species 
described by Chaudoir, by its larger rise, elytra with external 
Angle not dentate, etc. From a New Guinea species, which I 
propose to describe later, it differs by its larger sire; different 
colour(elytra not violaceous); prothorax not strongly punctate, 
less convex, wider at base, elytra more strongly striate, inter* 
slices c on vex, seventh much narrower, etc. 

ODribs Lebiini 

Genus X AN THOFHCEA . 

Xanthophcea ORNATA, u,sp. 

Elongate; head stout; lightly constricted behind eyes, neck 
wide; prothorax of equal length and breadth, wider across base 



402 


STUDIES IN AUSTRALIAN ENTOUOLOOV, XVI., 


(2 mm.), than apex(l*7 mm.), lightly rounded on sides, lightly 
sinuate before base, basal angles subrectangular; elytra punetate- 
striate, third interstice unipunctate about apical sixth. Pale 
testaceous; head, pronotum, tarsi, antennae and palpi darker 
than elytra; undersurface, legs and head on each side behind 
eyes infuscate; pronotum with a black vitta extending from apex 
to base on each side of disc; elytra with three black vittm, a 
sutural one extending from soutellum to apex on two inner 
interstices of each elytron, and a lateral one on e»ch elytron 
extending from humeral angle to near apex on seventh inter- 
stice, a transverse row of four black spots between apices of 
each lateral vitta and the sutural vitta; abdomen with narrow 
infuscatq margin, apical ventral segment piceous-black; apex of 
body infuscate, projecting beyond elytra. 

Head large(215 mm. across eyes), convex, lightly and obliquely 
narrowed behind eyes to the broad neck; vertex minutely 
punctate under a lens; front biimpressed on each side between 
base of antenna and eye; eyes convex, prominent; postocnlar 
part of orbits small, not protuberant, rising gently from neck. 
Prothorax decidedly wider than head(2'5 x 2-5 mm.), lightly con- 
vex on disc, widely margined laterally, laevigata on diae, 
punctate towards apex and base, and on sides outside the black 
vitfcae; apex truncate; anterior angles obtuse, near neck; base 
with median part shortly but decidedly produced backwards; 
basal angles rectangular, with summit obtuse; anterior marginal 
•eta at widest part a little before middle, not on border; median 
lftte deeply impressed. Elytra subparallel(7 x 4 mm.), widest & 
little behind middle; sides very lightly sinuate about anted# 
fourth; humeral angles rounded; interstices nitid, hardly convex, 
a *pw of minute puncture* along middle of every one, first with a 
pupotate stride at base, Metaatemum with a few fine setigerooa 
punctures near sfd*4(only perceptible under a lens). Ventral 
segments glabrous, bwetigerous, apical segment 2-punctate on 
each side in $. Length 1141$, breadth 4 mm. 
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Hob . — N.8. W. : Berowra( Messrs. Carter and Ferguson). Colls. 
Carter, Ferguson and Sloane. 

A very distinct species, the handsomest of the genus. It 
requires comparison only with X. grandis Chaud., from which 
some conspicuous differences are— head convex, not strongly 
constricted behind eyes; bivittate prothorax; less punotate 
elytral interstices, etc. 

Xanthophoea nigmcincta, n.sp. 

Elongate, convex; head — with eyes — wider than prothorax, 
obliquely narrowed behind eyes; prothorax cordate, convex, 
narrowly margined; elytra convex, punctate-striate; interstices 
depressed, third unipunctate about posterior fifth. Ferruginous 
(elytra a little paler than prothorax and head); prothorax nar- 
rowly margined with black on sides; each elytron margined with 
black (except base of interstices 2-6), this black margin narrow 
along suture (occupying first interstice), apex and apical part of 
sides, wider from shoulders backward to apical fourth (occupying 
three external interstices). 

Head 1*25 mm. across eyes, nitid, impunotate, convex, rather 
strongly obliquely narrowed behind eyes, transversely impressed 
behind orbits; front lightly impressed on each side behind clypeus; 
eyes convex, prominent; postocular part of orbits rising obliquely 
from neck. Prothorax hardly longer than broad(l*15 x 1*2 mm.), 
widest before middle, convex; disc nitid, impunotate; apex 
truncate; anterior angles near head, lightly indicated; sides 
rounded on anterior three-fourths, sinuate posteriorly; base trun- 
cate, basal angles marked, obtuse at summit; anterior marginal 
ptmotnre on border at widest part; marginal channel wide (but 
not explanate), deep and foveiform at basal angles; border narrow, 
reflexed; median line deeply impressed. Elytra greatly wider 
than , prothorax (4 x 2 mm.), convex, parallel; humeral angles 
rounded; interstices nitid, a row of minute punctures perceptible 
along middle of every one under a strong lens; first and second 
striae not reaching basal puncture (this distinct, isolated); stride 
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at base of first interstice not strongly developed, Length 6*5*8, 
breadth 2-2*5 mm. 

Hob* — N. S. Wales : Tweed River(Froggatt); Brunswick River 
(Carter), Coll. Sloane. 

A very distinct species, easily distinguished by the pattern of 
its elytra, convex form, cordate narrowly margined prothorax, 
etc. I owe my specimens to the kindness of Messrs. Froggatt 
and Carter. 

Genus Microlkstes. 

Miorolestks atripabciatub, n.ap. 

Oval, depressed. Head and prothorax piceous-blaok; elytra 
pale testaceous, with a transverse vitta just behind middle, and 
two small subapical macules outside third interstice, black; legs 
pale testaceous, with apex of tibia and tarsi a little infuscate; 
antennee and palpi testaceous. 

Head finely shagreened. Prothorax wider than head, trans- 
verse(0 , 6 x 1 mm.), stibconvex, finely shagreened; anterior margin 
lightly and widely emarginate, not bordered in middle; sides very 
lightly narrowed to base, not sinuate posteriorly; lateral border 
reflexed, wide at the obtuse basal angles, entire on base — wide 
on lateral parts, very fine on basal lobe. Elytra oval(3 x 1 *5 mm, ) t 
not attaining apex of abdomen, finely shagreened; five inner 
stria finely but distinctly impressed, others obsolete, first stria 
lightly out-turned near base and (with second stria) rising from 
a basal puncture, third and fourth stria uniting near posterior 
margin of the black fascia; third interstioe with a fine setigerous 
puncture just behind the black fascia, and another at apex. 
Ungues serrate. Length 3*6, breadth 1*5 mm, 

Sab. — Q.: Kuram|a(Dodd). Coll, Sloane. 

This species Is at once differentiated from all the other Aus- 
tralian species by the pattern of the elytra. The black Casein 
has its posterior margin sloping obliquely backwards towards the 
suture, with the outline broken; the anterior margin is less 
oblique, consequently the fascia is widest at the middle. 
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Four Australian species of Microlestes have been described, 
which may be tabulated as under(J£. humeralie , M \ yarroe, and 
M, awtrali&nsis were described as species of Dromius ): — 


A* Species with bioolorous elytra. 

B. Elytra infusoate, with base widely (also a sutural spot near 

apex) testaceous M. humercUU Maol. 

BB. Elytra testaceous, with a narrow blaok fascia behind 

middle M. atr\fcmciatu» SI. 

“ {ftKSSU 


Subfamily PSBUDOMOBPHINvE. 
Genus Adblotopus. 


Adelotopub inbignis, n.sp. 

Elongate-oval, parallel, convex. Piceoua-black, shining; 
under surface piceous. Head large(2 mm. across eyes), sparsely 
but distinctly punctate. Prothorax large, parallel on sides, 
broader than long(2‘2 x 2*5 mm.), sparsely minutely punctate; 
anterior margin truncate; anterior angles marked, subrectangul&r; 
inn«r angle formed by junction of lateral and anterior margins 
sharply marked; base lightly emarginate above peduncle; basal 
angles not marked, very widely rounded; lateral margin not 
explanate; lateral channel narrow; border wide and reflexed on 
sides, entire and very narrow on apex and base. Elytra parallel, 
not wider than prothorax(4 x 2 5 mm.), not covering apex of 
body, seriate-punctate(nine rows of punctures on each elytron); 
indexed margins with a row of setigerous punctures (setae near 
shoulders duplicated and visible from above). Exposed apex of 
body strongly punctate. Antenn® much longer and more 
slender than usual in Adelotopus^ extending to middle of anterior 
coxal cavities; basal joint much larger and more inflated than 
usual in the genus. Labial palpi very widely securiform. Pros- 
ternum not carinate, punctate before cow; intercoxal part 
depressed, shortly truncate posteriorly. Length 7, breadth 
ii yam, 

flah.-— Victoria : Bern Lake, Mallee District(Gottdie). Colt 
Sloans. 
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This remarkable species represents a separate seotion of the 
genus Addolopu*. The aetigerous puncture on each side of the 
clypeus is placed on the upper surface, not under the anterior 
margin of the head, as in other species; and there is on each side 
of the front, at a considerable distance from the middle of the 
inner margin of the eye, a aetigerous puncture, more conspicuous 
than the other scattered punctures of the head. This is the only 
case of an Adelotopus with intraorbital seta}, known to me. The 
pronotutn bears minute scattered punctures on its surface, and 
is without the more or less explanate lateral margins found in 
other species of the genus. The punctures of the elytral series 
are, separately impressed in the derm at a little distance from 
one another in the rows; the narrow marginal border, not 
hiding the indexed margins near the shoulders and traceable to 
the sutural angle, is a character found in no other species. Mr. 
J. C. Goudie found one specimen, which he generously presented 
to me. 
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THE ENTOMOLOGICAL FAUNA OF NAURU ISLAND, 
OF THE OCEAN ISLAND GROUP. 

Bt Walter W. Froqgatt, F.L,S. 

Nauru is an isolated island almost on the equator, lying about 
150 miles north-west of Oceau Island. It was known as Pleasant 
Island before it was included in the group of different islands 
comprising the German zone, when the name was changed to 
Nauru; while in some of the charts it is called Nawada Island. 
It is much larger than Ocean Island, measuring thirteen miles 
in circumference, but has no great elevation above the sea. It 
has a small native population, and a fair growth of vegetation, 
comprising some coconut groves, with maugroves, and paudanus 
on the water’s edge. The vegetation in general is low and 
scrubby, with scattered “ mangoui * L trees growing on the better 
land; the open country is well grassed. Both Ocean and Nauru 
Islands contain very rich deposits of phosphates, so that there is 
a comparatively large population at work upon them at the 
present time. 

The insects herein noted, were obtained by Mr. F. W. Steel, 
and are chiefly intrusive, having been introduced with timber 
and produce, though several are cosmopolitan in their range. 
Mr. Steel informs me, however, that the material furnished does 
not represent the whole of the insect-fauna, as there are many 
dragonflies to be found round a lagoon or lake occupying the 
centre of the island; and that mosquitoes are very troublesome 
at times. Butterflies were rare, though he noticed a good many 
different species of moths. Among the specimens received 
were three diptera; but these have not yet been identified. 
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ORTHOPTBKA, 

Family Forfioulida. 

Cqkusoches morio Fabr. 

This earwig is common to many of the Pacific islands. It is 
slender, shining, and black, measuring up to an inch in length, 
with the antennas and apical segments of the abdomen shaded 
with reddish-brown; the forceps long, slender, and toothed in 
the male. 

Kirby* gives the range Otaheite, India to New Guinea. Dr. 
Burr, to whom I am indebted for the identification, say* — 
“ This species is exceedingly abundant and widely distributed 
throughout the Oriental regions." It is very common in the 
Pacific Islands, abundant in the Sandwich Islands; and is spread- 
ing artificially, as I have specimens from East Africa; and it baa 
been taken in Kew Gardens. During my recent visit to the 
Solomon Islands I found it very plentiful upon the trunks of 
the young coconut palms, sheltering under the bases of the leaf* 
stalks. 

Anisolabris annuli pbs Luc. 

This is another cosmopolitan species, ranging from Europe, 
across India, to the Islands of the Pacific. The specimens were 
immature, but Dr. Burr says they belong to this speoies. 

Family Blattidb, 

Pkriplanbta austral asisb Fabr. 

This cosmopolitan species was described from Australia in 
1775; it fat comparatively rare in this country, but is the common 
domestic cockroach of Florida, and other of the Southern States. 
It bas a wide range over the Pacific Islands. 

PyoKosoBLUB Surinam bnsib Linn. 

Originally described from Surinam, it has since been redescribed 
under half a dozen other specific names. Mr. Shelford says of 

* Brit Stus. On i Orthoptora, k, p. 33. 
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it—' “A cosmopolitan, slightly variable species/’ I have received 
it, in company with the last, from several of the Pacific Islands, 
the Carolina®, and Tonga. ^ 

COLEOPTKRA. 

Family HYDBOPHniD£. 

Daotylostrrnum abdominals Fabr. 

This beetle has a very wide range through the Australian and 
Oriental regions, and is common on the Mediterranean. Mr. J. 
J, Walker says — “ I have taken it at Gibraltar. It is probably 
disseminated by commerce, as it lives in rubbish and decaying 
vegetable matter; and I should not be surprised if it turned up 
some day in England.” It is a small, shining, black beetle, with 
reddish-brown antennas and palpi; and the elytra marked with 
fine, parallel, punctate stria. Length about $ inch. 

Xylopbrtha sp. 

This handsome little Bostrychid beetle was submitted, with 
others, for identification, to Mr. J. J. Walker, who furnished the 
following note —' u This is a common Australian Bostrychid, near 
the genus Xylopertha, if not actually belonging to it.” He could 
not determine the species, however. Mr. A. M. Lea, of Hobart, 
who also examined it, said it was unknown to him. 

Head and thorax black, with the front of the latter covered 
with tine rugose points on either side, and finely punctured in 
the centre, the rest of the upper surface finely rugose. Legs and 
elytra reddish-brown, the latter very finely and closely punctured, 
furnished with a fine flange round the outer margin. Length 
£ inch. 

Tkogosita (Tsnxbroi dbs) maoritanioa Linn. 

There area number of specimens of the world-wide flour-beetle 
from Nauru. This curious, flattened, shining, black beetle has 
been redescribed under a number of different names; and has 
been spread all over the civilised world, with flour and grain, the 
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latter being the favourite food of the larva. It is known as the 
“Caddie” in France. Both the beetle and its curious larva were 
figured by me in the Agricultural Gazette of N. 8. Wales (Octo- 
ber, 1898) from specimens obtained in wheat in Sydney. 

Otxoerbynchus sp. 

The genus to which this weevil belongs, is a very large one, 
containing a great number of different species. Mr, J. J. 
Walker examined the collections in the Hope Museum, at 
Oxford, without finding anything like it. He then sent it to 
Mr. Gah&n, of the British Museum, and afterwards wrote. — 
u Neither Mr. G&han nor I could find anything, even generically 
near it, in the large series of these found at the Museum; and it 
is probably something quite new. 1 do not remember anything 
like it in the Australian beetlefauna.” Mr. Lea says, “This is 
close to several European species of Otiorrhynchm in my 
collection, but 1 have nothing exactly like it.” 

It measures £ inch in length, and is of a general shining 
greyish-brown tint, with reddish legs and antennae; clothed with 
fine white pubescence. The head from above the eyes to the 
jaws is finely punctured; thorax finely but irregularly punctured; 
elytra marked with fine, parallel striie, with the edge of the 
elytra produced into fine serrate spines along the outer edge, 
but absent at the extreme tip. 

HYMENOPTERA. 

Fam. Form to ip as. 

Only one species, a very small red ant, was obtained; about 
twenty examples were received, without any information about 
its habits. Specimens were sent to l)r. A. Forel, who has 
described it as a new species, J^rejiolepis(JVyland6ria) Stssli 
Forel, “Formicides Australiens re^us de MM. Froggatt efc 
Howland Turner. 0 Revue Suisse Zool.: Ann. Soc. Zooi. 
Suisse et du Mus. d’ Hist. Nat. de Geneve. Tome xviii., faec.l, 
p.69, 1910. 
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A NEW SPECIES OF LEPlDOSPBRMA[ N.O. CYPEKA. 
UKM] FROM THE PORT JACKSON DISTRICT; 
WITH SOME MISCELLANEOUS BOTANICAL 
NOTES. 

By A. A. Hamilton. 

LkPIDOSPKRMA FoilBYTHll, II. Bp. 

Centennial Park, in swamps; flowers in April; fruit in August, 
I902(A. A. Hamilton). 

A tufted spreading herb with a short rhizome. Steins 3 to 5 
ft. long, comparatively slender, obtusely angular, finely striate, 
occasionally grooved. Leaves reduced to long, loose, broad, 
scarious sheaths with a lamina scarcely £ in. long (short for the 
genus). Panicle about 1 J in. long, spreading, much branched, 
the rhachis very flexuose as in L. Jlexuonum R.B»\ Sheathing 
bract of the panicle about 1 in, long. Bracts of the panicle- 
branches and spikelets gradually shorter, all obtuse but with a 
short lamina. Glumes obtuse, the midrib produced into a con- 
spicuous point. Spikelets 4 to 6 lines long. The young inflor- 
escence pale brown, growing darker with age. Barren and 
fertile flowers as iu the genus. N uts obovoid, with three flattened 
ribs, broadly contracted at the base, finely reticulate, not shining, 
reddish when young, the colour gradually fading as the fruit 
matures. Beales irregular, frequently all on one side of the nut, 
longer, narrower, and more lax than in L . Jfoxuosum. 

Plauta ccespitulosa, diffusa, herbifera; rhizome brevi. Calami 
1-1*5 tn. alti, comparative graciles, obtuse angulati, tenuissime 
striati, mmnunquam canal iculati. Folia attenuata ad longas 
latas laxas scariosas vaginas, lamina circiter 1*3 c.m. longa. 
Panicula circiter 3*8 c.m. longa, diffusa, ratnosissima, axe tam 
flexuoso quant in L.jUxuoao R.Br. Bractea amplectans paniculse. 
circiter 2*5 o.m. longa. Bracteie r amor uni, panicuiarum spicu- 
lorumque gradatim breviores, omnes obtusae at lamina brevi. 
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Gluroiw obtusse, costa elongate ad manifesto m apioetxu Spicule 
8-9 mm. longa. Infiorescentia immatura f u sca-pallida, matoritate 
atrior. Flores ateriles fertilesque tamquam in genere. Nuces 
obovoideas, costis tribus, oomplanatis, basi attenuate, deJioatis- 
sime reticulatae, non nitidis, immatnritafce ru ben tea, matoritate 
gradatim decolorantes, Squamce incompoaitee, saepe omnes in 
unum, longiores, angustiores, laxiores quam in L.flexuoto R.Br* 

Allied to L.Jhxuaaum R.Br., and L . carphaidea F.v.M. The 
former differs in having the stems terete, not grooved; leaf- 
sheaths closely appressed, with a long lamina; points of the bracts 
of the panicle-branches, spikelets, and glumes inconspicuous; 
nuts oblong, smooth, shining, brown-mottled; scales short, broad, 
appressed; the whole plant smaller and less robust. 

L. carphoidea differs in the appressed leaf-sheath with long 
lamina; fruit obtusely angular, strongly reticulate; scales almost 
regular, standing out from the attenuate base of the nut; panicle 
spike-like, the branches not fiexuose. 

This plant was first discovered in a swamp in the Centennial 
Park, in March, 1897, by Mr. W. Forsyth, a Member of this 
Society, who forwarded specimens to the National Herbarium. 
On examining the material, it was found that there were no 
mature fruits(which furnish an important character in the genus). 
A provisional description was prepared, and laid aside with the 
specimens, awaiting more advanced nuts. Later, the writer 
collected fruiting specimens in the same locality. While work* 
ing recently on Cyperaceoua plants, particularly Lepidoapanna t I 
prepared some notes on this species which were forwarded, with 
complete botanical material, to Mr, Maiden, who later on 
returned them, accompanied by the 11 Herbarium Notes , 1 * which 
he generously placed at my disposal. The plant appears to be 
confined to the above locality. The name is proposed in compli- 
ment to the discoverer* The type-specimens will be presented to 
the National Herbarium. 

TrI COST 01 * ABI A FAUOIFfiORA Be&tfau 

Leura(A. A . Hamilton; November, 1 909). New for New South 
Wales. 
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Some difficulty was met with in the determination of this 
plant, owing to an inadvertent reference of the species to Lepid- 
oeperma jili forme Labilh, by Sir J. D. Hooker, in his “ Flora of 
Tasmania w (Vol. it., 93). See note on Tricodtn laria pauciflora 
Benth., FI. Ausfcr., vii. 383. This reference has evidently been 
followed by Mr. Archer in the placing of Tasmanian specimens 
of T, pauciflora Benth., (now in the National Herbarium, 
Sydney) under Lepidoeperma filiform* Labill 

References . — Ckapelliera pauciflora Nees, fid. Mueller, 
Hooker’s FL Tasm. ii, 93; Schasnus pduciflorus F.v.M., Syst. 
Census of Austr. Plants, p.128, 1882; Chapelltera pauciflora Nees; 
Trioostularia pauciflora Benth., «* Lepidoeperma pauciflorum 
F.v.M,, Index Rewensis. 

Bab . — “Victoria: near Mt. Abrupt, F, Mueller; near Mt. 
William, Austr. p. 383], Mr. W. Forsyth has 

collected specimens of this plant at La Perouse( November, 1899); 
and we have, in the National Herbarium, specimens from 
Sutherland, (November 14th, 1900) and French’s Forest(Septem- 
her, 1908), collected by Mr. J, L. Boorman. 

Note on Cpperaceat , — In determining Cyperaoeous plants, the 
characters, colour of the fruits, and height of the plants, are 
occasionally used to distiugtiish a species, or separate a genus 
into groups. Of the former character it is noticed, that the 
fruits of several species are coated, when young, with a M pale ” 
membranous testa, which persists for a lengthy period, finally 
withering, and exposing the “ dark ” nuts. In reference to the 
latter, we find plants placed under a group l to 3 in. high, 
attaining a height of 6 to 9 in., which would qualify them for 
inclusion in a different group. 

Three Cyperaoeous plants from the Blue Mountains hitherto 
tegerded as coastal— 

Sohcknus Mookxi Benth. 

Mount Wilson(J. Gregson; November, 1901); Wentworth 
FaU«(J. B. Maiden; September, 1898); Leura(A. A. Hamilton; 
November, 1909). 



414 


A NEW SPECIES OP LE PI DOS PERM A, ETC,, 


LEPIDOSPORA TENUI88IMA, F.v.M, 
Leura(A. A. Hamilton; November, 1909). 

HeLKOOHARIS MULTICAUL18 Sm. 
K»tooraba(A. A. Hamilton; March, 1910.) 


Miscellaneous notes , new records , &c> 

Pkrsoonia cHAMiEPKUOK Lhotsky. 

Near N«rrabeen(A. A. Hamilton; June, 1908). Not recorded 
in Dr. Woolls* M Plants indigenous in the Neighbourhood of 
Sydney.” 

Acacia aspabaooipks Gunn. 

Medlow(A. A. Hamilton); flowers in October; fruit in Decem- 
ber, 1907. Only one locality is given for this plant in the FI. 
Austr,, “ Rare on the rocky verge of Regent's Glen, Blue 
Mountains.” . . . “ Pod unknown” # It is plentiful on both sides 
of the Bathurst Road, from Medlow to Blaekheath; and we have 
specimens, in the National Herbarium, from Clarence 8iding(J. 
H. Maiden; September, 1898); and Mount Wilson(J. Gregson; 
September, 1901). The pod is more or less constricted between 
the seeds, about 1 line broad. Seeds longtitudinal, the funiole 
slightly folded and filiform, as in A. juniperina Willd. 

PULTENJRA GLABRA Benth. 

Leura Falls(A. A. Hamilton; December, 1907). Recorded 
from the Blue Mountains without specific locality. It is com* 
mon, in swamps, from Hazel brook to Katoomba. 

Gnaphauum japonioom Thunb., var. radicanb F.v.M., MS. 

Leura(A. A. Hamilton; November, 1909)* Previously re- 
corded from the Munyong Mountains, Vic., F.v. Mueller; and 
Mt. Koscuisko, tree-line to 7000 ft.(J. H. Maiden and W* 
Forsyth; January, 1899)* See these Proceedings, 1899, p.148. 
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CHENOPODIUM NITRARf AOBUM, F.V.M. ) 

Atriplbx lbptocarpum, F.v.M. J 

George's ftiver(A. A. Hamilton; November, 1909). Two 
Salsolaceoua plants, known as interior species, which have 
found their way to the coast probably through the agency of 
travelling stock. 


AhTROLOMA HUMIFUflUM R.Br. 

Mt. Victoria(A. A. Hamilton; April, 1908). This species has 
not been recorded from the Blue Mountains. 

Panicum qraoxlk R.Br. 

Sfcanwell Park(A. A. Hamilton; June, 1909). A degraded 
form of /*. gracilt, R. Br., with the panicle-branches reduced to 
a single spikelet, the rhachis produced into a point longer than 
the spikelet. 

OVPKRUS TRtNERVIS, R.Br. 

Carlingford(A. A. Hamilton; April, 1909, and Fairfield, May, 
1909). Not mentioned in Dr. Woolls* “ Plants indigenous 
in the Neighbourhood of Sydney/’ 
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Discussion. 

Subject — The application of “Jordan’s Law” to the cose of the 
Australian fauna and flora. 

The generalisation! to which Dr. J. A. Allen has applied the 
naiue of Jordan’s Law, has been stated thus — “Given any species, 
in any region, the nearest related species is not to be found in 
the same region nor in a remote region, but in a neighbouring 
district separated from the first by a barrier of some sort or at 
least by a belt of country, the breadth of which gives the effect 
of a barrier.” 

President D. S. Jordau has given an exposition of his views, 
in a paper entitled “ The Law of Geminate Species ” (American 
Naturalist, Vol. xlii., p.73, February, 1908). Geminate species 
are defined as “ twin species — each one representing the other on 
opposite sides of some form of barrier. In a general way, these 
geminate species agree with each other in all the respects which 
usually distinguish species within the same genus. They differ 
in minor regards, character i which we may safely suppose to be 
of later origin than the ordinary specific characters in their 
group”(p.75), .... “One of (he most remarkable cases of 

geminate species is that of the fishes on the two sides of the 
isthmus of Panama. Living under essentially the same condi- 
tions, but separated since the end of the Miocene Period by the 
rise of the isthmus, we find species after species which has thus 

“been split into two”(pp. 75-70) “Among plants we 

often notice the fact — rare though not unknown among animals 
— of numerous species of the same genus occupying the same 
Area. In some cases these species are closely related, suggesting 
mutants, and in other oases the relation indicates the existence 
of hybrids Eucalyptus, Acacia, and Epacris in Aus- 

tralia are examples even more striking. But I have never seen 
very closely related or geminate forms in any of these genera 
actually growing together, 1 suspect that they do so sometime* 
and that the explanation is found in r*inva»ion M (pp.7&7#), 
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Me. Fletchbr — Before considering the case of the Australian 
Batrachia, the obvious, important, natural barriers which have 
been mainly instrumental in bringing about the existing distri- 
bution and segregation of species, may be pointed out — the Great 
Dividing liange, Torres Straits, Bass Straits, and the olimatic 
barrier due to the aridity of dessicated Central Australia. The 
first of these is the oldest; but in places, at any rate, it is not an 
absolute barrier to some species; and it runs out altogether to 
the south-west. The others are believed to be not older than 
Post-Pliocene. The second, Torres Straits, must be left out of 
account because of the lack of knowledge enabling one to com- 
pare the Batrachian faunas of North-East Australia and New 
Guinea. The contiguous faunuhe into whioh the barriers indi- 
cated have subdivided the Batr&cliian fauna, are not specially 
remarkable for the number of geminate species which they offer. 
They may be described, in general terms, as comprising repre- 
sentatives of widely spread species which had already attained a 
very wide distribution before the barriers indicated (the Dividing 
Range, perhaps, excepted) had become effective, or of slightly 
modified forms — colour-varieties, geographical races or subspecies, 
not entitled to receive special names; together with a few species 
{like the Tasmanian and Victorian species of Crinia, for example) 
which are perhaps entitled to be considered geminate forms : or 
of such an assemblage, together with local species, and representa- 
tives of restricted or even monotypio genera. For instance, a 
Tasmanian collection of frogs might be successfully passed off upon 
an unsuspecting biologist as a South Victorian collection. The 
frogs of King Island, in Bass Straits, as far as known, are to be 
found in both Tasmania and South Victoria; and the freshwater 
fishes in one or the other, or in both (Johnston). On the other 
hand, allied forms certainly do occur in th* same area, without 
any discernible physical barrier operating, so far as one can judge 
— ffyla etoingii vur. 01 tilitctlis and H. krtfflii; Limnodynastes 
tasmani&rws and l Jtetchtri Blgr.j Pmtdophrym amtmlis and 
P, bibronii: In such cases, physiological isolation probably 
functions as a barrier. A* far as the Australian Batrachia 
30 
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are conoerned, a reasonable conclusion seems to be that the 
existing physical barriers are not sufficiently old, geologically 
speaking, in most cases nothing like so old as Miocene; or not 
absolutely impassable and effective; or, when climatic, liable to 
intermittent or partial break-downs; and that, for these or 
other reasons, Jordan’s Law is not strikingly applicable. 

Me. Froooatt exhibited specimens representing six species, 
referable to three genera, of the Family Cicadidas ; which, he con- 
sidered, might fairly be called three pairs of geminate species. 
(1) Thopha saccata Fabr., is confined to the south and east coasts 
of Australia, from South Australia to Brisbane; it is the largest 
species common about Sydney; the country about Gosford and 
Newcastle is one of its favourite localities. 2\ setsiliba Dist.^ 
was described from Townsville, Q.; it ranges from the Northern 
Territory to Townsville; recorded also from Tennant’s Greek, 
N.T., and Goonowiudi at the head of the Barwon Iliver, on the 
Queensland border. The break between the areas over which 
these two species are distributed is well marked; though Goono- 
windi is about in line with the northern limit of T. mccala , 
there is a good barrier offered by a mountain range. (2) Cyato* 
$ oma aaunderai Westwood, was formerly common at Ash Island, 
Hunter River; it is not found south of Sydney, Gosford being its 
southern limit; recorded also from Armidale, Glen Innes, and 
the Bellenger River; but not known from any locality north of 
the Richmond River. C . aohmsllzi was described by Distant, 
from Gayndah, Q.; it occurs also in the neighbourhood of Towns- 
ville, Q. The southern species was common in Citrus orchards 
in 1860; it is found on sweetbriar at Armidale, and at Glen 
Innes upon the willows; this points to the fact that its native 
scrub food has been destroyed. The barrier between the two 
species is due to the character of the country, with a scarcity of 
scrub on the coast to the south of Townsville. (3) Tettigareta 
tomentoaa White, from Launceston, Tasmania, living in fern-tree 
gullies, according to Mr. Simson; it has been erroneously recorded 
from Victoria; but is not found on the mainland, though Distant 
incorrectly gives the habitat as Australia in his Cataloging 1906)* 
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T. erinita Distant, described from Australia, without exact 
locality; Gippslaml, Melbourne, and Kunell East, are the only 
known localities for it — a wide range along the southern portion 
of Southern Victoria; Kershaw says it is found, like the 
Tasmanian species, in fern-tree gullies. 

Mu. Tilly ard — Australian dragonfiiea(OooNATA) seem to offer 
a very good test-case, for several reasons. (1) The group is a 
small one, so that careful records of localities, sufficient to indicate 
the range of distribution of species, can be made and analysed 
with great exactitude. (2) There is very little variation in the 
species of the group. (3) Hybridisation between closely allied 
species is impossible, owing to the remarkable divergence in 
formation between the genital appendages of both sexes in closely 
allied species. A male of one species cannot pair with a female 
of another closely allied species. In many cases the two species 
may be almost exactly alike in colouring and may occur together 
on the same river or lagoon, yet crossing cannot possibly take 
place. This is a most important point, as it simplifies matters 
very greatly. 

An analysis of the 170 species comprising the Australian 
Odonate fauna gives the following results : — (l) Nearly 50 species 
belong to monotypic genera; these are of no value in this dis- 
cussion. (2) Between fifty and sixty have their distribution 
too imperfectly known to be of any real value. (3) Out of 65 
remaining species, belonging to 18 genera, all possible pairs 
which are clearly very closely allied* have been chosen. A few 
pairs, not really closely related, but still placed in the same 
genus in the present classification, have also been omitted. 
The total is forty-three pairs. Of these only eight are geminate, 
in the sense of being olosely allied species separated by a definite 
barrier. They are as follows : — 

* It is necessary to hear in mind the operation of the “ personal equa- 
tion ” in this choice. By including the few pairs whloh have been rejected 
as being, in the speaker’s opinion, not sufficiently olosely allied, the number 
of geminate species is not only not increased, but their proportion to the 
whole is diminished. 
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(A)— BA BRIBE, BASS STRAITS.* 

/ Synthemis eustalacia Burm.(S. A., Vic., N. S.W.). 

\ || tasmanica Tillyar(l{Ta«.). 

(B) — Barrier, Desert-Belt between E. and W. Australia. 

( Nannodythemis dalei Tillyat*d(East Australia and Tas.). 

\ „ occidental is Tillyard(W.A.). 

f Procordulia jacksoniensie Ramb.(Vio. and Tas.). 

\ „ affinie 8elys(W.A.). 

f Auetrogomphm australis Sely»(8.A.). 

\ ,i collaris Selys(W.A.). 

( Auetromehna parvistigma Selys(East Australia and Tas.). 

\ || anacantha Tillyard( W.A.). 

{ Argioleetes grieea Se1ys(Vic. and N. S, W, ). 

i, minima Tillyard(W.A.). 

CPeeudagrion cyane SelysfEast Australia and Tas.). 

\ „ carulenm Txllyard(W.A.). 


(C)— Barrier, Southern Pacific. 

(PhyUopetcdia patricia Tilly ard, N. 8.W. 

1 [Phyllopetalia and allied subgenera, Chili]. + 

Of these eight pairs, no less than six indicate the desert-belt 
between Eastern and Western Australia as the determining 
barrier. It is interesting, therefore, to enquire what proportion 
of the total Odonate fauna is represented by “ geminate ” pairs. 
There are 27 species so far recorded from Western Australia. 
Of these, one has no close allies; two others belong to a distinct 
Australian genus, but are not closely allied to any of the Eastern 
species of that genus; no less than eighteen occur on both sides of 
the barrier without the slightest modification. The proportion 
of geminate species, then, in the West Australian Odonata is 
only two*ninths, or 22%. About the same number of species 
occur in the area lying east of the barrier, including the southern 

* See also Hed ley, on the “Basel** Isthmus,” Proc, Linn. Boa N. fb 
Wales, xxviii., 1008, p.876. 

t An interesting barrier, Torres Straits, separating Australia from Hew 
Guinea, is not here discussed, owing to lack of data. 
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parts of South Australia, Victoria, and Tasmania, so that the 
proportion is about the same for this side of the barrier also. 

In the ease of Bass Straits, of the twenty-four species found 
in Tasmania, twenty-three oocur also in Southern Victoria. It 
is curious, however, to notice that several common South Vic- 
torian species, including the large strong-flying Hemiana x papu - 
ensu, have not succeeded in establishing themselves in Tasmania. 

In the case of New South Wales and Ohili, there are, as might 
be expected, no species common to both; aud only one pair of 
closely allied species. 

When the 43 closely allied pairs chosen are classified, it is 
found that they fall easily into three main groups, which may be 
termed respectively Inlying Pairs, Overlapping Pairs, and Isolated 
Pairs*:— 

(1) Inlying Pairs.— Those in which the distribution of one 
species is a small region entirely surrounded by a larger region, 
over which the commoner and more widely distributed second 
species ranges. There are ten cases of this out of the 43. 

(2) Overlapping Pairs.— Those in which the distribution of 
one species coincides with that of the other for a greater or less 
portion of the total area. There are 24 cases of this. 

(3) I totaled Pair*. — Those in which the two regions of distri- 
bution are quite distinct. There are nine cases of this, v\z., the 
eight 44 geminate'’ pairs, and the isolated Leett* aridu* lillyard, 
which has been paired with L analis Ramb* a species that 
surrounds it on all sides but does not reach the same region. 

Assuming that, in the case of the Odonata, geographical 
isolation has played a distinct part in the formation of new 
species; and, admitting also, the strong probability of “ muta- 
tion ** or the sudden arising of new forms, a simple explanation 
can be offered not only for the occurrence of these three forms, 

but for their relative frequency;— 

( A). In flg.l of Plate x., let the large, lightly-shaded area repre- 
sent the region of distribution of a species, X. Suppose a mats* 

* Three exceedingly apt terms suggested by Mr. A. H. 3. Lucas. 
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tion X 1 to arise suddenly at an internal point a(fig.l), and to 
propagate itself in the vicinity of a(Hg.2). This may finally 
establish itself as a definite species X 1 in a smaller region (dark 
area in fig. 3), completely surrounded by the region of the original 
species. Tins would be an example of an Inlying Pair . 

(B) , Let the large lightly-shaded area, represent, as before, 
the region of a species, X. Suppose a mutation X 1 , to arise 
suddenly at a point 6(fig.4), near the border of the region j and 
to propagate itself, partly within, and partly without that region 
(fig.5). This may finally establish itself as a definite species, 
X 1 , in a smaller region partly overlapping the other region(fig.6), 
This would be an example of an Overlapping Pair ♦ 

(C) . Taking the large area, as before, for the region of X, 
let a geological change raise a barrier across the region at ab 
(fig.7). Let this gradually increase the isolation of one portion 
of X from the other(fig.B). The two portions of X may be 
expected finally to evolve in slightly different directions, yielding 
two closely allied species, X! and X 2 , separated by a definite 
barrier(fig.d). This would be an example of an Isolated Pair. 

(D) . If, at a later period of time, the geographical barrier 
raised in C be removed, the two species X x and X f may extend 
their bounds, and remain as a distinct Overlapping Pair, pro- 
vided they are sufficiently differentiated to preserve their par- 
ticular characters*(fig.lO). 

Assuming that, in taking a very large number of cases, all 
four possibilities are equally likely, a result may be expected, 
approximating to : — 


I nlying Pairs(Oase A) . . . . 25% 

Overlapping Pairs(Cases B and D) 50% 

Isolated Pairs(Oase 0) 25% 


* Mr. C. Hadley has suggested the term “ area of cohabitation ” for the 
region common to both species in this case. The same tern would apply 
to the similar region in ease B. 
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The analysis of the 43 pairs of Odonata chosen, yields a result 
remarkably close to this expectation, viz : — 


Inlying Pairs(10 out of 43) 23% 

Overlapping Pairs(24 out of 43) 56% 

Isolated Pairs(9 out of 43) 21% 


It is not proposed to claim the dignity of a natural law for 
these suggestions, as it is obvious how very far from the truth 
they might be in the case of a complicated group, such as the 
Australian Euoalypts; where, even if the numerous species 
could be defined satisfactorily, and the main causes that gave 
rise to them were known, many other forces besides those here 
taken into account, must have operated in forming them* The 
evidence of the Australian dragonflies, therefore, is on the whole 
distinctly adverse to the acceptance of M Jordan’s Law,” as 
holding generally between allied species. In Australia, at any 
rate, the barriers have been neither strong enough nor lasting 
enough to have affected the majority of native forms. 

Acting-Phofbssok 8. J. Johnston — In formulating his law, 
Jordan seems to have supposed that one of the essential factors 
in the evolution of his geminate species from their ancestral 
types, is Geographical Isolation. While this may be mainly true 
in the case of the higher animals, in the case of lower animals 
and of plants physiological selection is a much more potent 
factor and may quite exclude geographical isolation; so that we 
find two closely related species, so closely related that they may 
be looked upon as having diverged from a common ancestral 
type, living side by side and not separated by a geographical 
barrier, as Jordan states. As we descend in the scale of animal 
life Jordan’s Law seems to be less and less applicable, while to 
plants it does not seem to apply at all. In plants, for instance, 
physiological selection, working through such factors as pre - 
pok f*cy, differences in the time of ripening of flowers, small 
differences in structure adapted to sfmial insects , seem to be much 
more potent in producing that divergence in structure which 
leads to the formation of new species than geographical isolation. 
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In looking over closely related pairs of Australian species of 
plants, we find them growing not in closely adjacent districts 
which are separated by some geographical barrier, but actually 
growing side by side as we should expect when some form of 
physiological isolation has been the chief factor in separating 
them# For instance : Todea bar bar a and T. fraseri ; Darwinia 
faecicularis and D. iaxifdia; Dillwynia ericifolia and D. 
floribunda; Angophora lanceolate and A. intermedia ; Epacris 
pulchella and E. purpurancene — pairs of very closely related 
species, more closely related to one another, apparently, than any 
others of the same genus are found, not isolated but growing side 
by side. Corresponding pairs of species of animals to which 
similar remarks are applicable are — Maeropue giganteue and M. 
robustue ; Python spilotes and P. variegata ; Amphibolurus bar- 
batus and 4* muricatus; Tiliqua ecincoidee and 1\ nigrolutea; 
and many other such pairs, both of plants and animals, could be 
readily mentioned. 

Du# Chapman offered some theoretical considerations# 

Ma. Maiden instanced the gennsP/MXrrcspAsBr^N.O. Conifbusb] 
a very local genus, one of whose species has a very limited range 
on certain mountains in Tasmania, and the other on the Blue 
Mountains of N #S. W. Dodoncea J&ifolia of Queensland and N ew 
South Wales, and O. ericifolia of Tasmania, probably had a 
common ancestor which grew along the greater part of the entire 
eastern coast of Australia. The genus Eucalyptus, which 
includes many species, offers some which may fairly be looked 
upon as geminate. The E. etellulata-Moorei , E. amygdalina- 
regnant , E. a myydali na-di ves pairs all grow together, without 
obvious barriers. The E. Cambagei*goniocalyx % A# polyanthcmoe- 
Sudderi pairs have localities which join on to one another, or 
are separated by not a wide barrier. The E. tereticornit-Seeana 
pairs grow together, but the A# terelicornie-roUrata pair is 
separated by the dry barrier of the Eastern Plains, though they 
touch, where the climatic conditions approximate, in the Y*as» 
Downing district# Speaking broadly, the law seems to be only 
of imperfect application to Australian plants. 
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Mb. R. H. Cambaoh — The physical features of New South 
Wales provide excellent conditions for testing Jordan’s Law in 
regard to plants, inasmuch as the high mountain-range so 
divides the climatic conditions that, on the eastern side, the 
climate is moist and warm, while on the west the atmosphere 
is dry. Taking some of the Box-trees belonging to the genus 
Eucalyptus % results are found somewhat in support of Jordan’s 
Law, but for the most part the examples rather fail to harmonise 
with it; and it is thought that, although the law may hold for 
some species which originated prior to the formation of a par- 
ticular barrier, thei'e are other causes which produce the same 
results. On the eastern face of the mountain-barrier, Jff. 
hemiphloia is oommon, while on the western slope E. allyens is 
plentiful. These are closely allied species, and there is some 
uncertainty whether one is not a variety of the other. Where 
the mountain is low in the Liverpool Range, E. aliens conies 
through with the drier atmosphere, and both species are then 
found in the eastern area, being at times difficult to separate 
botanically. Just beyond the western margin of the habitat of 
jff. aliens occurs E. Woollsiana , a species closely allied in some 
forms to Jff. hemiphloia, but distinct from E . aliens, with which 
it is often found growing. E, hemiphloia and E. aliens , which 
are oloeely allied, are for the most part separated by a barrier. 
E. hemiphloia and Jff. Woollsiana are separated by the same 
barrier, and a greater distance, and are closely allied; while E. 
aliens and E. Woollsiana , found side by side, differ more from one 
another than either does from E, hemiphloia. E \ oiminalis and 
Jff, rubida, which are closely allied species, do not support the 
Law, both occurring side by side, throughout the mountains, 
though sometimes showing slight partiality for different geo- 
logical formations, jff* dives and E. amygdalim, allied species, 
are also found together on the mountains, though the former 
slightly prefers the dry, and the latter the moist side of the 
highlands, M* stsllulata and B. Jfoorei are closely allied, and 
both found on the mountains. E. (eretieomis, Jff. dealbata and 
iff. Ban&vfti, all so olosely allied that the latter two are some 
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times considered as only varieties of the former, are found in the 
same forest in the north-western part of the mountain-area, 
though the first two are sometimes found at long distances apart 
on the same( western) side of the mountain- barrier. E. Bankeii 
and E. Bridgeaiana are closely allied, and occur together on the 
northern part of the mountains. E. coriacea and E . vitrea are 
closely allied species, occurring together on the mountains. E. 
aaliyna and E. Deane i are closely allied, and are not separated 
by any barrier. E \ capitellata and E. macrorrhyncha , though 
for the most part occurring on opposite sides of the barrier, are 
often found together on the mountains. Angophora mbveiutina 
and A. intermedia are very closely allied, and in many places 
occur side by side. 

Dh. Cuthbbht Hall referred to his exhibit of a hybrid 
seedling from a cultivated Acacia Baileyana pollenised probably 
by Acacia decurrem. The seed was gathered from a cultivated 
tr^e of the former, which grew about 150 yards from a wild 
specimen of the latter, no other Acacia plant being within half 
a mile. The seed gave about 20% of hybrids, which appeared to 
be uniform, the foliage being green, the leaves larger thau those 
of A. Baileyana t and the leaflets longer but not so broad and 
less crowded. They were, however, flatter and more crowded 
than those of A. decurrens. From inquiries made from nurserymen, 
it was ascertained that when seed was taken from A. Baileyana 
growing near A. decurrens , it invariably gave hybrids. A. Bailey an 
occurred naturally in a small area around Cootamundra; whilst 
A, decurrens inhabited the coastal area, separated by the Great 
Dividing Eange. Yet they were sufficiently nearly allied to 
intercross under altered conditions; and might be considered, 
perhaps, geminate species. 

Mr. Chrel — From a study of the genus CaUistemon, [N.O. 
Mtrtaorab] which is represented by 22 species and varieties 
distributed over Australia, the conclusion was, that the appli- 
cation of Jordan’s Law in this case, fails, unless it can be proved 
that two reputed species were hybrids, namely, (7. specioms D.C\, 
and C. viminalis Cheel(syn. Metrosideros vtminalie Solander, 
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MB.). These two forms are allied by certain structural 
characters, such as, the staminal filaments shortly but distinctly 
united at the base into a tube, a character, possibly, of sufficient 
importance to justify the establishment of a Section Tubuloam .) 
The matured fruits of both species open out very broadly at the 
orifice and are similar in general outline. There are certain 
other characters, however, by which they may be easily 
separated. The length of the filaments, the thickness of the 
rim of the fruits and its stiff upright habit readily distinguish 8. 
sp4ciom$ % which is common in West Australia. The short 
filaments, thin-rimmed ffuits, and its tall, slender, and pendulous 
habit as readily distinguish C. viminalis , common in North- 
Eastern New South Wales, and throughout Queensland. C. 
riyidus R.Br., and C\ linearis DC., are both sufficiently distinet 
to be regarded as good species, especially as the seedlings 
develop the characteristics of their respective parents; but these 
are both found in the Port Jackson District. 

Db. J. B. Clbland. — The avifauna of Australia seems to be well- 
fitted, in some ways, for the study of the relationships of species. 
The typically Australian family of the Honey-eaters (Meliphagidw) 
affords examples of what seem to be two independent ways in 
which new species may be evolved. Two speoies of Meliornis, 
M. nowe-hollandiai and M. aerioea , are common in the neighbour- 
hood of Sydney. They closely resemble each other in general, 
but the former has a white iris, when adult; and the latter, a 
dark brown iris, and a larger patch of white feathers near the 
ears. Their habits are almost identical, but there is a slight 
difference in the notes of the two species. The geographical 
range of if. novm-hoUandm % however, is more extensive than 
that of Jt sericaa. In West Australia, two similarly related 
species are found, M. longirostris corresponding to M nova* 
hollandicB, and if. tnystioalis to M\ tertcea. In a young specimen 
of M. novto’hoUandicB obtained recently in the neighbourhood of 
Sydney, the hides were found to be of the tint of cafc au lait 
(the coffeetoolour predominating), instead of enamel-white. On 
the universally admitted rule that, in its development, each 
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individual climbs up its own genealogical tree, it may be safely 
assumed that the ancestry of M. novm-hollandiat at one time did 
not possess white irides. Further, in this respect, M< terioM 
would approximate more to the original eommon ancestor than 
would M, noiHJB'fiollandim, and thus would be like M. austral a- 
8%ana , the fifth species of the genus. The ancestors of the genus 
Mdiorni$ i like the other species of Meliphagidm whose irides have 
been examined, had, therefore, almost certainly, dark-coloured 
eyes. Now it can hardly be maintained that the striking white 
iris has been gradually evolved by a slow series of changes, each 
of which was of particular service to the individual possessing 
it, especially when there is seen, side by side with the species in 
question, another descended from the same stock, but not showing 
these ohanges. It seems more reasonable to assume that a 
sudden marked mutation oocurred in the development of a white 
iris; and that, in the terms of Mendelian heredity, this feature 
was a dominant one, and stamped itself effectively on the 
offspring of the wbiteirised bird and its brown-irised mate. 
These offspring, possessing dominant white-iris characters and 
recessive brown ones, may be supposed to have bred more between 
themselves — the birds being considered to be capable of recog- 
nising the difference in colouring — than with brown-eyed fellows; 
and so eventually, though occupying the same habitat, a pure 
strain of the white-eyed type arose. As time went on, and the 
white-eyed birds mated with each other, to the exclusion of the 
brown* eyed forms, and vice-v&rsd, secondary differences such as 
those of plumage and note evolved; until, finally, the present-day 
speoies were firmly established. The example here quoted may 
be taken as an instance of the mutational origin of a species. 
That this is a highly probable explanation, will be admitted, 
when the case of the famous Ancon breed of sheep is borne in 
mind* This race, which finally bred quite true to itself, arose 
as a “ sport ” in a single animal; the special character being a 
dominant one, it impressed ifcadf on the mixed offspring. But, 
in the difference between the West and the Bast Australian 
speoies of still another process is seen to be at work, 
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depending chiefly on the wide extension of the genus geogra- 
phically. This illustrates the general type of natural selection, 
a process by which the fluctuating variations about a mean are 
taken advantage of in some particular direction in certain locali- 
ties, with the development therein of races, and Anally perhaps 
of species. What determines these fluctuations, we know not; 
but it seems natural to suppose, in accordance with observation, 
that certain conditions of environment will predispose to fluctua- 
tions in a certain direction, even though these fluctuations be 
seemingly of little advantage to the individual. Where the 
connecting links between two groups of individuals, which are 
developing by fluctuating variations along different lines in 
separated localities, have disappeared, we have then an instance 
of Jordan's Law, which is exemplified by the two eastern species 
of Meliomis and their two western representatives. A similar 
striking illustration is seen in the eastern and western species of 
Pttophode s and Falcunculuu . The Australian avifauna would 
seem, therefore, to furnish examples of the establishment of new 
species by two quite distinct processes. 

The President summarised the views put forward. The 
Secretary thanked the Members for their cordial response to 
the invitation to participate in the discussion. 
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WEDNESDAY, JULY 27th, 1910. 


The Ordinary Month ty Meeting of the Society was held in 
the Linnean Hall, Ithaca Hoad, Elizabeth Bay, on Wednesday 
evening, July 27th, 1910. 

Mr. C. Hedley, F.L.S., President, in the Chair. 

A letter from Professor T. W. Edgeworth David, B.A., F.E.S., 
C.M.O., returning thanks for greetings and congratulations from 
the Members assembled at last Meeting, was read from the 
Chair. 

The Donations and Exchanges received since the previous 
Monthly Meeting (June 29th, 1910), amounting to 19 Vols., 
81 Parts or Nos., 11 Bulletins, 2 Reports and 6 Pamphlets, 
received from 56 Societies, &c., and 1 Individual, were laid 
upon the table. 
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Mr. Froggatt showed specimens of Xylotrupes nimrod , the 
coconut~palra beetle and its pupae, which ranges from New Guinea 
to Java. The larva? live in decaying vegetable matter, whence 
the pupae were obtained. The beetles bore into the stem of the 
young palm, and damage the terminal bud. 

Mr. Maiden showed fruits of the Jarrah of Western Australia 
( Eucalyptus maryinata Sin.) showing an irregularly strinte 
appearance. As shown in the specimens, it is the result of the 
contraction of subsucculent vascular tissue over longitudinal 
bands of fibrovascular tissue. This appearance is only occasion- 
ally seen in Eucalyptus fruits, e.y ., in those of Kurri(A\ divertti- 
oolor F.v.M.). Also seedling plants of Cat&ytha paniculata R.Br., 
raised by Mr. Boorman, of the Botanic Gardens. He read a 
paragraph from Kerner <fc Oliver’s “ Natural History of Plants,” 
(i., 170) in which the life-history of Gassytha seedlings is 
described; and the exhibitor observed that the seedlings are 
rarely observed in Nature, partly because of their grass-like 
appearance, and partly because they soon enter upon their 
parasitic, non terrestrial state. 

Mr. A. 11* McOullooh exhibited, by permission of the Curator 
of the Australian Museum, some small fishes which he had 
collected at different localities along the Great Barrier Beef, 
Queensland, which do not appear to have been recorded from 
Australia. HaUchacreB operctdarin Gunth., and AT. nebulo$u$ 0. 
and V,, from Masthead Island off Port Curtis, are common species 
throughout the Indian and Pacific Oceans. Acanthoclinu % littorms 
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Forster, from the same locality, was previously known only from 
Lord Howe Island and New Zealand. Gorythroiohthy s waitei 
Jord. and Seale, from Oairns Reef, off Cook town, has been 
recently described from Samoa; while Microphu pleurotmnia 
Gunth., a Hawaiian species, is now recorded from Murray Island, 
Torres Strait, Cairns Reef, and Masthead Island. Mr. McCulloch 
also contributed the following Note on the identity of the Fresh- 
water Per ch( Percolates jtuinalilis Stead): 44 In May, 1906, Mr. 
Stead exhibited, before this Society, a specimen of Percalate 
which, in consideration of its very elongate body combined with 
other less striking characters, he proposed to distinguish under 
the new name, P. JluvialUu(These Proceedings, xxxi., 1906, 
p.‘261). The Australian Museum has recently received a tine 
specimen of this form, which was caught at Unanderra, N.S.W.; 
and I have been able to compare it with others in the Museum 
collection, identified by Mr. Ogilly as Percolates colonornm GUnih, 
These latter are part of the series upon which that author- 
based his opinions published in his 44 Edible Fishes and Crus- 
taceans of New South Wales, ”(1893, p.2). Ah a result of this 
examination, I can only come to the same conclusion as did Mr. 
Ogilly, namely, that the one is but a variation of the other; and 
that there are intermediate forms between the two extremes 
Mr. Stead also stated that he considered that none of the names 
now taken to be synonyms of P. colonornm were applicable to 
the new form. It appears to me, however, that Steindachner’s 
figure of DvXes novemaculeatus( Sitzb. Ak. Wien, liii., i., 1866, 
p.428, PL i., fig.2) exactly represents the slender form; and, 
beyond such differences as would be caused by shrinkage due to 
different methods of preservation, (alcohol, Steindaohner; and 
formalin, Stead), it does not differ from Mr. Stead’s figure 
published in the 44 Edible Fishes of New South Wales, ”(1908, 
p.54, PL xxii).” 

Mr. T. H. Johnston exhibited a series of entozoa, comprising : 
-(1) Triohocsphalus trichiur us Linn.,(syn. 2\ dispar Rud.) from 
the ceeoum of the or&ng-out&n, Simia satyrrn Geoffr., (Sydney Zoo- 
logical Gardens; from the E|flt Indies); and (2) from Jiacaous 
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Melbourne Zoological GardeusfA. S. Le Soufcf); from 
the East Indies)], (3) fHdyooaulu* viviparn » Bl., { ay n. Strong plus 
micrurus Mehlis) from the lung of a calf(Sydney); (4) Nemalo- 
diru# jUicolli# Rud.,(syn. Strongylns JilicoHL s liud.), from the 
small intestine of a sheep(Macletty River, N.S. W,), not previously 
recorded from Australia; and (5) Coccidium sp., infesting the 
Hubtnucosa of the small intestine of Parry's Wallaby, ( Macropn* 
paapryi Bennett, South-Eastern Queensland). 

Mr. E Cheel exhibited a number of interesting fungi, 
including — Puccini acme : Pucciuia calendula* Me Alp,; host, Cal- 
endula officinalis Linn.; PenshurKt(E. Uhecl; July, 1910); previ- 
ously recorded only from Victoria( Proc. Linn. Soe. N. S. Wales, 
1903, xxviii., 558; and in “Rusts of Australia/' p. 151 — Helo- 
ti AGE/E : Sclewtinia seferotinnun Lib., (syn. S. Libertiana Fokl.).; 
sclerotia and mycelium were found infesting “ Epicure Beans/ 1 in 
a garden at Penshurst, causing great damage; not previously 
recorded from Australia, so far as can be ascertained. —The 
tnyoelium of an undetermined species, pendulous in habit, found 
in the .Proprietary Mine, at iiiilgrove by Mr, J. Staer, in 
December, 1909. — Tne mycelium of a radiating fungus on a 
board, beneath a brass plate which had been exposed on a 
building in Dean's IMace, Sydney, for a period of eight years. 
Rhizomorpha subterranea Pers., was also shown for comparison. — 
Pfiam.oide4B : Janxia rugosaO); Rook wood (A. G. Hamilton). — 
A aeries of seedling tubers of potatoes, obtained from seed of 
the variety known as 4< Blue-eyed Russet/' were also shown, 
exhibiting extreme variability in colour and shape, 

la response to a request, made at last Meeting, for exhibits of 
the rare Protead, GrevilUa Gaudtchaudii R.Br., from the BIuh 
M ountains, Messrs. H. Deane, A. A. Hamilton, and W. Forsyth 
showed specimens collected by them, more or less closely resem- 
bling the pinnatihd type-form described by Robert Brown and 
Mr. Bentbam. Mr. Fletcher showed a remarkable series of 
specimens exhibiting almost every gradation between entire 
leaves closely resembling those of G . laurtfolia when lanceolate, 


31 



434 


HOTKS AND RXIIIBITS. 


and pinnatifid leaves with as many as thirteen lobes, some of 
these again 3- or 3-lobed, approximating to those o?G. acanthifolia. 
On this ground, in conjunction with other reasons, the opinion 
was expressed that G. Gaudichaudii is a natural hybrid between 
the species named; and that the specimens shown were even 
strongly suggestive of reciprocal hybridism, the plants with entire 
or slightly divided leaven possibly representing G . laur{ folia Jj> x 
G. acanthifolia. <J; and those with markedly pinnatifid leaves, G. 
acanth [folia 9 x G. lauri folia ft. All three species fall into Series 
2 of Section i., of Mr. Bentham's tabulation : “ Hebegynm . — Ovary 
sessile or scarcely sti pirate, densely villous, <fcc.” G. Gaudichaudii 
is said to have the habit, inflorescence, and flowers of G. 
acanthifolia , and a nearly sessile densely villous ovary. The 
first of these characters needs amending, as G. Gaudichaudii is a 
prostrate procumbent plant like G. la.urifol.ia , except perhape 
when the stems are very short. On the other hand, the inftores- 
cence and flowers of the latter are not very markedly different 
from those of the other two. Mature fruits or seeds of Q . 
Gaudichaudii are apparently unknown or at least unrecorded. 
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Part iii. 

Tribes Oodini, Chheniini, and Bphodri&i [CotKomcRA]. 

Introductory note. 

Attention may be drawn to Home features which have hitherto 
been overlooked) or have had but little attention given to them, 
as far as the Carabidw are concerned. 

(1 ) Basal hair-frinye of prothorax . — Frequently the basal 
socket-hole of the prothorax, to receive the peduncle of the body, 
is fringed with hair both above and below the peduncle (e g., 
Camming Myatropmnus, Hyperion)', often only the upper part of the 
socket-hole isfringed(e.g., C ambus, Pamburus , Delinius, CMmiius); 
sometimes the base is not fringed, either above or below (e.g., 
Teropha , Smitophus , Eurylychnus, Oodea). 

(2 ) h {flexed margins of elytra when in repose, enveloped by 
the outer margin of the metasternal episterna. This is the 
usual form in the OarabuUe , hut in the Ozamini, Helluonini, and 
Sraehynini the margins of the elytra are not so supported or 
held in position by the margins of the inetepisterna. 

(3) Ventral aeymento bordered at sides. This is the usual form 
throughout the Carahidce, but in the tribes Oxamini, Helluonini, 
Brachynini, MiaceHut, and Pericallini; and the genera Acroyenya, 
Lachnoihorax Stricklandxa, and Pogonoyloams, the ventral seg- 
ments are merely roundly reflexed, without a border at sides. 

(4 ) Tactile nates of intermediate coxa, — The intermediate coxa? 
among the Carabida usually bear two tactile setie, and may 
therefore be called hinetose, One of these sefcaa is placed on the 
lower face of the coxa, between the inner side of the coxa and 
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the insertion of the trochanter; this may be called the disced seta', 
the other is on the side of the coxa, below and forward from the 
insertion of the trochanter; this may be called the lateral seta. 
Sometimes corresponding tactile seta* may be found on the 
anterior coxa?(e,g. , Secatophus, Teropha , Paranurua , Ceratofrronin, 
Loxodnctyfm , Notonomus y etc.). Both the anterior and inter- 
mediate cox® may have, besides the tactile setae, their surface 
moro or less pubescent (<?.</., Chlieuiiui), and frequently several 
lateral tactile set® are found on the intermediate coxa*. 

Tribe CM®lliini 

JBrulld, Hist. Nat. Iuh. 1834. 

Head with one supraorbital puncture on each side; inaudible* 
without setigerous puncture in external sc robe. Prothorax with 
posterior socket-hole usually fringed with hair above peduncle; 
a marginal seta at, or near, each basal angle. Body not pedun- 
culate; scubellum dividing elytra at base. Elytra bordered at 
base, striate, aetulose at least towards sides and apex; margin 
interrupted posteriorly and with a distinct internal plica; ninth 
interstice variable in width, never linear, or situated in a furrow, 
or below plane of eighth. Mesosternum with intercoxal declivity 
deeply excavated; intercoxal parts of prosternum and meso- 
sternum, anterior and middle coxte setose. Posterior coxae not 
raised abruptly from first ventral segment; tarsi with fifth joint 
setulose beneath. 

The tribe, as represented in Australia, contains two genera, 
which may be differentiated thus : — 

Head shagreoned, not punctate; pronotum with only a lew minute punc- 
tures; prosternum impunotate before ooxce; penultimate joint of labial 

palpi without set® Holoucics. 

Head more or less punctate; pronotum coarsely punctate; prosternum punc- 
tate before cox®; penultimate joint of labial palpi with several set® on 
anterior margin in all Australian species Chlasnius. 

Genus Hololeius. 

LaferttS, Ann. Hoc. Ent. Fr. 1851, p.274. 
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Hololkius KITIDULUS DejeHTl. 

Hpeeies, ii. p.341; Clmudoir, Ann, Mub. Civ. Genova, viii., 
1876, p.290; (J Mamins ceylmiirus Nietner, Ann, Mag. Nat, 
Hist., 1857, xix. p.241; (1)P(eoitus oruatm Tryon, Report Admin- 
istrator Rril. N. Guinea, ii., 1890, Appendix; var. //. panefutatna 
Clmudoir, Hull. Son. Imp. Nat. Mosc. 1857, ii. p. 10. 

1 believe the description of Pwciln* oruatua Tryon, is founded 
on this widely distributed species, which in found in Asia, as well 
as in the eastern coastal districts of Australia, northwards from 
the Girt rence River. 

Genus Chl^niub. 

Bonelli, Obs. Ent. i., Table, 1810; Clmudoir, (Monograph) Ann. 
Mus. Civ. Genov, viii., pp. 10-287. 

There is no need for another definition of Chlftnius, which is 
one of the best known genera of the Carahida but attention 
may be drawn to the following features, which have received 
little, if any, attention, at least so far as the Australian species 
are concerned. 

Marginal seta; of pronotum. — Normally, in the genus Chhmius, 
the pronotum has two marginal setae; the anterior placed a little 
before the middle of the length of the pronotum, the posterior 
near the basal angle(e.g , Ch. australis, Ch. ophon, aides, etc.); but 
in 07*. i mhcostata * Macl., and Ch. darlivgensis Cast,, the anterior 
seta is lost, and the posterior is distant from the basal angle — 
somewhat similarly placed (though not quite so far forward) as 
in the genus Pherapsophus. 

Hair-fringe along basal socket of prothorax above peduncle. — 
This is present in all our species except Ch. mbcoshttunf and 
Ch. darlingemis. 

Puucturation of posterior — In all the Australian species 
the posterior trochanters have, on their outer side, minute non- 

* In Oh. #i kbcmtatm there appears to be a scattered fringe of hairs, but a 
clone examination will show that these arise from pores on the upper surface, 
near the extreme margin of the pronotum, not from the odge of the socket- 
hole. 
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setose punctures; this applies also to the outer side of the pos- 
terior femora beneath; no Australian species has the posterior 
femora or trochanters with tactile setse. This is a case of lost 
sc tie. 

Table of Amtralian Specie*.* 

A Elytra with interstices irregular, first, third, fifth, and seventh raised 

into wide cost® 0 . greyanu* White. 

AA. Elytra with interstices regular (equal or almost so). 

B. Protborax wide, anterior angles distant from head, basal angles obtuse; 
elytra with internal plica interrupting margin posteriorly, not 
margined with yellow (except at apex in (7. quumlandicu*) % Inter- 
stices with several rows of setulose punctures on every one, 

C. Elytra with interstices 1-8 unioolorous. 
d. Head and prothorax green; elytra obscure bronae with green 

margin, interstices pubescent; legs black C, auntraH* Dej. 

dd. Upper surface green or purplish, legs testaceous... 

C. oj/honoides Fairmaire, 

CC. Each elytron with a testaceous mark towards apex. 

Jfi. Elytra green, apical marks comma-shaped and extending hack* 

wards to margin of apex O* queemlandicu* 81. 

EE. Elytra black or dark green (including margin of apic&l curve), 
bimaculate at beginning of apical declivity, 
f, Anterior femora bearing a small dentiform projection on 
lower side near base. (Antenna, after three basal joints, 
infuBc&te; legs testaceous, cox®, knees, inner side of apex of 

tibi© and tarsi black or piceous; palps black) 

,C . binotaturf Dej. 

f!, ^ . Anterior femora not bearing a dentiform protuberance on 
lower side, 

g. Antenn® and palps brown; legs black or piceous, 

(7. macvltger Casteln. 

gg. Antenn®, palps, and tarsi brownish -testaceous; legs testa* 
ceous (cox® piceous) . 0 . rudicoUi * Chaud. 

* For synonymy of Australian species, not noticed separately in this 
paper, see Masters* Catalogue, Supplement, Part i., 2899. 

t To the synonymy of Oh, binoiatus Dej., given by Masters, l.c, % should 
be added Oh. imculifer Cast Chaudoir, Ann. Mas. Civ. Genov, viii. 
1876, p,48). 
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BB* Prothorax narrow, sides straight before base, anterior angles close to 
head, basal angles sharply marked} elytra with internal plica not 
interrupting margin posteriorly, margin yellow, interstices biseri* 
ately aetulose-punctate. 

h. Interstices of elytra lightly raised into costiform rather nitid ridges. 

C. auhcoMatu# Macl. 

hh. Interstices of elytra roundly convex, shagreened 

C. c tar ling enM « Casteln. 

OhUKNIUS QUBBNgLANDiCt S, n.«p. 

$. Green, metallic on prothorax and head; prothorax with 
narrow testaceous border; elytra opaque, setulose-punctate, with 
testaceous marking on apical third(this testaceous marking 
having the width of interstices 6-8, sinuate-truncate at base and 
bending inwards across interstices 4-5, extending backwards ou 
interstices 6*8, and reaching along apical margin of each elytron 
to suture); undersurface piceoua-black, prosternal episterna 
iridescent, apex of abdomen narrowly margiued with yellow; 
legs testaceous, tarsi brownish* testaceous; antenna* and palpi 
brownish-testaceous, with basal joints more lightly coloured; 
labrum and mandibles testaceous- brown. 

Head convex, finely punctate, 2*5 in in. across eyes. Pro- 
thorax tratisverse{3 x 3*85 mm.), much wider across base(3*4 
mm.) than apex(2 a 3 min.), punctate, lens closely so towards middle 
of disc, more finely and closely so towards base; sides lightly 
rounded, strongly narrowed to apex, roundly and gently 
narrowed to base; apex omai ginate; anterior angles not marked; 
base truncate; basal angles wide; lateral basal impressions 
shallow, wide* Elytra ovate(7*8 x 5 mm.), lightly convex, finely 
punotate»fltmte, interstices depressed, closely setulose-punctaie, 
the setulae short, yellowish. Prosternmu punctate before coxa, 
finely bordered at base; episterna l®vigate(with only two or 
three punctures near coxal cavities). Mesosternal episterna 
smooth, with only a few fine punctures. Metastemum punctate 
on each side below intermediate legs; episterna aulcate ex- 
ternally, sparingly punctate. Ventral segments smooth* 
Length t2’5, breadth 5 mm. 

ffa6.-*Q: Kuranda(l>odd). 
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The comma-like testaceous mark towards the apex of each 
elytron at once separates this species from all the other Aus- 
tralian species; its position in the genus is beside Ch. bihamatn * 
Chaudoir, a Javan species. 

Chlasnius maculigek Castelnau. 

Trans. Roy. Soc. Victoria, viii., 1 868, p.148; Chaudoir, Ann. 
Mus. Civ. Genov., viii., 1876, p.67; Maiudron, R6sultata Kxped, 
Scion b, Norland. Nouv. Guinea, v. 2, 1908, p.295; Ch. niyripe* 
M&cleay(uob Dejean), Proc. Linn. Soc. N. 8. Wales, (2) i., 188fi, 
p. 140. 

I compared a specimen from Kuranda, in my collection, with 
Maclaay’s type of his Ch. niyripe^ in the Australian Museum, 
Sydney, and found them to be one species. 

Hah . — Q.: Rockhiimptonf^fcfe Casteluau), Kuranda(Dodd) — 
New Guinea: Fly Ri ver(Froggatt; fide Maeleay), Msnikion 
(fide Maindron). 

Chlaenius uudicollih Chaudoir. 

Ann. Muh. Civ. Genov., viii., 1876, p.47; Ch. bimaculalna 
Maeleay (not Dejean), Trans. Ent. Hoc. N. 8, Wales, i., 1864, 
p.115. 

Baron Chaudoir, in his Monograph of 1876, when redescribing 
and renaming Macleay’s Ch. bimaculatu #, placed it in a group 
characterised by having the anterior femora in $ dentate 
beneath; but, in this assignment, he was wrong. I have 
examined the type-specimen (<J), in the Maeleay Museum, and 
found it to have the anterior femora edentate beneath, as is also 
the case with a specimen^) sent to me by Mr. F. I 1 . Dodd, 
Its position is near Ch. maculiyer Cast. 

Hab. — Q.: Port Denison (Masters; fide Maeleay); Chillagoe 
District(Dodd). 

Chueniub darling bnsi s Casteluau. 

Trans. Hoy. Soc. Viet., viii., 1868, p. 1 48; C. maryinalu Cast., 
(not Dejean) ibid*) C. Iceteviridie Ohaud., Ann. Mus. Civ. Genov., 
viii., 1876, p.109. 
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Chaudoir, in his Monograph, gave the name of C\ Icuteviridis 
to the Australian species which Oastelnau had taken for (7. 

‘ marginatum Dej.; and, at the end of his note, Hays C. darting* 
f-.nttiti is only a specimen with lightly convex interstices. Seeing 
that one of Caatelnau’s names is valid according to the rulos of 
nomenclature, there seems to have been no reason for a new 
name from Chaudoir. 

Tribe Oodini' 

Lafert^, Ann. Soc. But. Pr., 1851, p.214; Ohaudoir,(Mono- 
graph) Ann. Soc. Eut. Pr. # 1882(b), p.317. 

Some species of the tribe Oodini have two supraorbital 
punctures on each side of the head. I have noticed this character 
only in Anatrichis aumlralamut Chaud., A. pusiUn 81., A. mejc - 
striatia SI., Oodem mndeatua Cast., 0. imp res sum Chaud., and 0. 
bostocki Cast. The hind puncture is placed above the posterior 
third of the eye, and bears a fully developed tactile seta; this 
puncture and seta are invariably present throughout the tribe 
Oodini. The other puncture, which f have noticed only in the 
species mentioned above, in small, shallow, and without a seta 
(only once, in a specimen of 0. modestus , have J noticed a 
minute setule in this puncture, on one side of the head). The 
presence of this small puncture, in these few species, must be 
considered a rudimentary character, indicating that the Oodini 
are descended from a stem which had two supraorbital punctures; 
and, if due weight be given to this clue of origin, the view of 
Chaudoir, that the Oodini are a tribe coordinate with the 
Chleaniini, must be upheld against G. H. Horn’s idea, that the 
Oodini wore only a subtribal division of the Chtaniini. This 
tribe may be briefly defined as follows - 

Head with one fully developed supraorbital seta rising from 
a puncture above posterior third of eye( rarely a second non- 
eetigerous puncture is present above anterior third of eve). 
Mandibles without a setigerous puncture in outer scrota. Pen. 
ultimate joint of labial palpi without taotile seta. Prothorax 
glabrous; posterior socket-hole not fringed with hair above 
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peduncle; lateral margins normally without eeteefonly in 0. 
oblongns , and 0. inornatus Cast., have I found a marginal seta 
near each basal angle). Body not pedunculate; soutellum divid- 
ing elytra at base. Elytra bordered at base, striate, glabrous; 
margin interrupted posteriorly and with a distinct internal plica; 
ninth interstice linear, and placed in a marginal furrow. Meso* 
sternum with intercoxal part deeply excavated; intercoxal part 
of prosternum and raesosternum, and anterior and middle coxae 
not pubescent. Middle coxae bisetose; posterior coxae not 
raised abruptly from first ventral segment; tarsi with fifth joint 
glabrous beneath 

According to Chaudoir’s classification, the Australian fauna 
contains three genera of Oodini; and though the differences 
which distinguish these three genera seem to me hardly of full 
generic importance, yet, seeing that often there must be varying 
opinions on the status of such groups, it has seemed best to 
recoguise Chaudoir’s views on the subject, rather than to reduce 
A natricJm and Copt war pus to subgenera of Oodea . I tabulate 
our genera thus : — 

Olypeus without setigeroua punctures. (Labrum with anterior margin tri- 
foveolate, the median fovea with two or four fine setae. In male, anterior 
tarsi with two basal joints lightly dilatate and squamose beneath, third 

and fourth jointB smaller, subequal in width) Anatbichhu 

Olypeus bisetigerous. 

Elytra with first stria lightly deflexed considerably behind scutellum, and 
reaching puncture at base of second stria; soutellar stride elongate 
(rarely obsolete or obsolescent). Prosternum with intercoxal part usually 
not bordered (bordered in 0. latu* Cast., 0. inornatu* Oast., and 0. 
parvicep$ 81). Fourth and fifth ventral segments bisetigerous. In 
male, three basal joints of anterior tarsi dilatate and spongiose beneath, 

fourth joint attached to third in middle « Oooxs. 

Elytra with first stria parallel with suture to, or almost to, its basal 
extremity, not attaining puncture at base of eeeond stria. Soutellar 
stride obsolete, or very short. Prosternum with intercoxal part 
bordered. Fourth and fifth ventral segments without ambulatoria! 
seta. In male, three basal joints of anterior tarsi very widely dilatate 
and spongiose beneath, fourth joint small, narrow, attached to third 
near innerside « ...Coptocakhts. 
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Genus AnatRICHIk. 

Leconte, Trans. Am. Phil. Soc., x., 1853, p.391. 

Table of Australian Specie*. 

A. Elytra fully striate. 

B. Black species. 

C. Elytra strongly rounded on sides; disc convex when viewed from the 
side; atria* deep, coarsely punctate, third and fourth reaching 
basal border* scutellar striole elongate, strongly impressed, punc- 
tate A. awtrahsiir Chaud. 

CC. Elytra lightly rounded on sides; disc depressed behind scutellum; 
striae finely impressed, lightly punctate, none of those outside the 
second reaching base; scutellar striole short, consisting of two or 
three punctures A. punilla SI. 

B. Species with bronsy elytra A. lilliputana Macl. 

A A. Elytra with seventh stria wanting A ncvetriata SI. 

Anatkichis au8Tbalabi^ Chaudoir. 

Ann. Soo. Eat Pi*., 1882 (6) ii., p.322; Oorle# pyyvuew Macl , 
Proo. Linn Soc. N. 8. Wales, (2) Hi., 1888, p.4fU. 

I have examined the type of 0. pygmteus Macl., in the Macleay 
Museum, and found it identical with the common Queensland 
species, which I identify, from Ohaudoir's description, as A. au$- 
trala&m Ohaud, I found this species common about the edges of 
sandy and stony pools that remained in the beds of the creeks 
near Cooktown, Kuranda, and Towuaville, in June, 1906; also, 
once I took a specimen in the flood- waters of the Murray River, 
at Mulwala, N. S.W. 

Anatbiohis fusilla, n.sp. 

Oval, convex. Labrutn with three setigerous foveoles along 
anterior margin, median foveole bearing four fine setae. Maxillary 
palpi with penultimate joint shorter than apical joint. Two 
supraorbital punctures above eyes, the posterior puncture bearing 
a fully developed seta, the anterior puncture small (rudimentary) 
and without a seta. Prothorax with a distinct round fovea on 
each aide a little distance from the basal margin, opposite 
extremity of third elytral stria. Elytra convex, crenate-striate; 
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scuteilar stride short, feebly indicated by two or three punctures, 
seventh stria strongly impressed; interstices flat, third minutely 
2-punctate; humeral angles minutely dentate. 

Black; sides of prothorax (widely near base) and reflexed 
border mandibles, and labrum piceous red; legs and three basal 
joints of antennae ferruginous; antennae fuscous after third joint. 
Length f) 2, breadth 2*2 mm. 

Hub . — Q.: Kuranda(81oane). 

The smallest Australian species. If differs decidedly from 
A. anstmlasiw Chaud., by much smaller size; more parallel and 
less convex form; prothorax with basal fovea*; elytra more finely 
striate, the stria? much more finely erenulate, interstices not the 
least convex. From A. HfHjmiaun Mach, it differs by colour not 
bronzy; scutellar striole not lt three times the length of scutellnm,” 
etc. Its place in the genus is apparently beside A. i adieu Cliautl,, 
(unknown to me in nature) with the description of which it agrees 
by the form of the basal fovea* of the prothorax, the eighth inter- 
stice of the elytra not narrower than the seventh, nor narrowed 
to the base, colour, etc.; but it is smaller. Under a lens of high 
power, it is seen that the derm of the head, prothorax, and elytra 
is minutely punctulate. Two specimens occurred to me, washed 
from the banks of a pool in a creek, near Kura tula, in June, 
1906. 

Anatrichis bkxstriata Sloane. 

My localities for this species are Vic.: Moonbulk (D. A. C, 
McGill) — N.S.W.: Mulwala and Grenfell (Sloane), Wyong(H. 
Cox). 

Genus U odes, 

Bonelli, Observ, Ent. i., 1810; Cbaudoir, Ann. Soc Knt. Fr., 
1882(6), p.341. 

Table, of Australian Spirits known to me, 
l Prosternum with intercoxal part bordered. Humeral angles of elytra 

warked(subdentiform). Colour black. 

A. Metepisterna elongate, bordered and strongly sulcate along anterior 
and inner sides, outer margin strongly raised. (Prothorax with a 

fine seta on each side of base a little within basal Angle) 

0. inomatuH Cast 
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A A. Metepisterna but little longer than broad, bordered, but not Buleate, 
along inner aide, outer margin not strongly raised.. 0. parvicepa HI. 
ii. Prosfcornum with intercoxal part not bordered. Humeral angles of elytra 
edentate 

B. Black species. 

C. Opaque* Klytra tinoly and lightly striate; interstices flat, bearing 
some minute punotures. (Prothorax with a fine seta on each side 

of base a little within basal angle). Size large, 12*5-14 mm 

0. ohlongm Cast. 

CC. Nitid. Elytra finely, but decidedly, striate; interstices without 
minute punctures. (Male with intermediate tibia? arcuate). Size 
small, 9*10*5 mm. 

D. Klytra finely and simply striate; scutellar striole faintly indicated 
by a row of punctures; interstice# quite flat. Size 10 5 mm. .. 

0. (rimfentm Oast. 

1>D. Elytra more strongly striate; scutellar striole strongly impressed; 

interstices su boon vex. Size 9- 10 mm 0. /tzivyrtma Mad. 

BB. Bronzed species. 

K. Labrum with six separate setigerous punctures along anterior margin. 

F. Elytral stvi® strongly orenulate; ninth interstice forming a narrow 
border to eighth. Intermediate tibia? in male arcuate. Size 

large, 14 *5 mm 0. iftniaonenri* Cast. 

KF. Elytral stria? finely orenulate, or subcrenulate, under a lens; 
ninth interstice not forming a border to eighth. Intermediate 
tibies in male not bent. 

G. Size large, 12*5-18*5 mm. 

H. Elytra with marginal channel oonstrioled near base ; inter- 
stices subconvex; scutellar striole strongly impressed 

O. waterhoKsei Oast. 

HH. Elytra with marginal channel not constricted near base; 

interstices quite Hat; scutellar striole feebly marked 

♦ 0. froggaili Maol. 

Utf. Size small, 9*11 mm. 

J. Elytral strife and interstioes as in 0. waterhvusei; scutellar 
striole well marked. Prothorax with evident lateral basal 

Impressions .0. impremi* Chaud. 

JJ, Elytra finely striate; interstices depressed; scutellar striole 
faint. Prothorax not peroeptibly impressed on each 

side of base.,.., (X modettus Cast. 

EE. Labrum with three punctures (middle puncture bearing four ftne 
set*) along anterior margin 0. bostodb’ Cast, 
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Note — 0. lain* Casteln., and 0. paroensia Casteln,, are un- 
known to me in nature* 0. la tun seem*, from Chaudoir’s des- 
cription (Ann. Soc. Ent. Fr, 1882 (6), p.344), to resemble 0 . 
parvictpH SI.; but to differ by having the shoulders not dentate, 
the legs and antennm darker. 0 . paroenaia Cast., is not noticed 
bv Cliaudoir in his monograph; but, from consideration 
of Castelnau's slight description, it seems nearly related to(if 
not identical with) 0 . oblongua Casteln. 0. reichei Laf. (nomen 
nudum ) ** Coptocarpua conwxus Cast.; cf. Chaud. Mon. p.5IO. 

Oodks inornate Castelnau. 

Trans Hoy. Soc. Victoria, viii., 1868, p.151; Chaudoir, Ann. 
Soc. Ent Fr., 1882 (6), p.343; 0. proximua Casteln., he. 

It is on the authority of Chaudoir, in his Monograph( p.344), 
that 0 . proximua has been placed as a synonym of 0 . inornatua . 

I have identified this species from Chaudoir’s description. 

I fab. — N.S.W.: Junec(31oane)~* Vic.: Birchip(Goudie). 

Dopes pabvioepb Sloane. 

Kept. Horn Exped., Zooh, 1806, p.382. 

Hab. — Central Australia: Paisley Bluff, MacDonnell Ranges 
spencer) — Q.: Mt. Garnet Distriet(inlaud from Cairns; Dodd). 

Oopes oblokgus Castelnau. 

Trans. Roy. Soc. Victoria, viii,, 1868, p.149; Chaudoir, Ann. 
8oc. Ent. Fr., 1882 (6), p.360; Coplocarpua riverine* Macleay, 
Trans. Ent Soc. N. S. Wales, 1873, ii., p.329; C. planipennia 
Macleay, Proc. Linn. Soo. N. S. Wales, ii., 1878, p.216. 

This species has an extensive range, but I have never yet 
found it. Caste! nan’s type was from Eastern Creek, near* 
Sydney. I have inspected the types of Coptocarpm riverinm 
Mach, in the Macleay Museum, and have no hesitation in 
referring them to 0. oblongua. The types of 0. planiptnnit 
Macl , in the Macleay Museum, though more nitid, evidently 
represent this species, and have a fine marginal seta within 
each banal angle of the prothorax. Below, under 0. froggaiii y 
will be found some features which differentiate the type-speei- 
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mens of 0. planipennis and 0. froggatti; all the characters 
there attributed to 0. planipennis , are also found in 0 . oblongus. 

Coo* 8 TftlSTJLCATUS Castelnau. 

Trans. Roy. 8oc. Victoria, viii., 1868, p* 1 50; Chaudoir, Ann. 
8oc. Ent. Fr., 1882(6), p.362. 

I have identified this species from th* descriptions of 
Castelnau and Ohaudoir. 

Hab, — Q,: Port Deni8on(7*d<5 Castelnau), Townsville and 
Kuranda(]>odd). 

Oodbs fitzkoy knsis Macleay. 

Proc. Linn. Hoc. N. 8. Wales, (2), iii., 1888, p.464. 

My specimens were given to me by Mr. U. French, as from 
the Burketown District, Gull of Carpentaria; and have been 
compared with Macleay’s types. 

Hab. — Q.: Gulf of Carpentaria— W, A.: King's Sound(Frog- 
gatt; teste Macleay). 

Oodbn DBNI80NKN818 Castelnau. 

Trans. Roy. 8oe. Victoria, viii., 1868, p.150; Chaudoir, Ann. 
Soo. Ent. Fr., 1882 (f>), p.363. 

Hab. — Q.: Port Denison^de Castelnau), Townsville (Dodd) — 
Northern Territory: Pine Creek (fide French). 

Oojl>E 8 WATBHHOUHKi Castelnau. 

Trans. Roy. Soc. Victoria, viii., 1868, p. 1 4D; Chaudoir, Ann. 
Boo. Ent Fr., 1882 (6), p.364; 0 . iuterioris Cast., Lc. p.150. 

A widely distributed species. 

Hab. — N.S.W.: Grenfell DUfcriet(S)oane)—Q.: Cooper’s Creek 
{teste Castelnau), Winton(yfflfe French)— Central Australia: Lake 
Ca)labonna(ZieU), MacDoimell Hanges(8pencer). 

Oopas FHoaoArn Macleay. 

Proc. Linn* 8oc. N. 8* Wales,(2), iii., 1888, p.463. 

This species requires differentiating from 0. planipmnis 
Macleay. 1 have examined the types of both species in the 
Macleay Museum, and found the following differences : — 
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0. froyyatti Macleay. 

Type, $, (unique). Colour, shining bronzy. No seta at posterior 
angle of prothorax. Elytra without scattered minute punctures 
on interstices; no trace of sou tel Jar striole at base of first 
interstice; a large foveiforrn puncture at origin of first and 
second striae. 

0. ptanipennis Macleay. 

Types, <J., two specimens. Colour, black. A seta at posterior 
angle of prothorax. Elytral interstices minutely punctate: 
scutebar striole at base of first interstice present; a fine puncture 
at origin of first and second striae. 

OODKK IMPft K88U8 CllAUdoir. 

Ann. Hoc. Ent. Fr., 1882 (6), p.365. 

I have identified, from the description, specimens found in 
Western Australia Beverley and JR ottnest Island) by Mr. A. M. 
Lea, as O. imprruma Chaud. 

OODK8 MODK8TUS Castelnau. 

Trans. Hoy. Hoc. Victoria, viii., 1868, p.149; Chaudoir, Ann. 
Soc. Ent. Fr., 1882 (6), p.366. 

Widely distributed in Tasmania and South-Eastern Australia 
(New South Wales, Victoria, and South Australia). 

Codes bostooki Castelnau. 

Trans. Roy. Soc. Victoria, viii., 1868, p. 151; Chaudoir, Aim, 
Soc. Ent. Fr., 1882 (6), p.367. 

Mr. French has given me a specimen from the Gulf of 
Carpentaria, which I identify as this species, from the dea* 
criptions of Castelnau and Chaudoir. Castelnau gave Nickol 
Bay as the locality. 

Genus Copto carpus. 

Chaudoir, Bull. Soc. Imp. Nat. Mosc,, 1857, ii., p.59; Ann. Boo. 
Ent, Fr., 1882 (6), p.507. 
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Table of Spent*. 

A. Metepisterna not broader than long. 

K. Metepisterna and baeal segments of abdomen punctate 

I C. austral* t Dej. 

\ C. convex us Cast. 

Bit Metepisterna im punctate ; ventral segments finely longitudinally 
atrigoae, impunctate, except a transverse row of fine punctures on 

basal segment C. chatidoirt Macl. 

A A* Metepisterna (with epimera) broader than long. 

C. Mesepisterna smooth (only a row of punctures at bottom of femoral 

channel); metepisterna and ventral segments not punctate 

fC. doddi Bl. 

t C. nilidus Macl. 

CC. Meaepisterna, metepisterna, and ventral segments punctate. 
D. Klytral interstices, after first, equal, depressed; strife light. 


Form oval <7. giblnt* Chaud. 

Dl>. Third and fifth elytral interstices evidently narrower than 
fourth and sixth. Form elongate C. impar 81. 


Note*— OwU* fuscitarsis Blanchard, has been considered by 
CUtaudoir (Monograph, p.509) as synonymous with C. auttrali* 
Dejean; but I am doubtful a« to the correctness of this* Oodes 
tkracicu* Castelnau, which is placed by Chaudoir( Monograph, 
p.512) as a Coptooarpus, is unknown to me. 

Coptocarpub OONVKXUS Castelnau. 

(fode* oonv&cus Castelnau, Trans* Hoy. Soc. Victoria, viii,, 
1868, p.lSl; Coptocar/ju* convtxus Chaudoir, Ann. Hoc. Ent. Fr„ 
1883 (8), pMQ. 

Differs from C. amiralu Dej., by shorter, more oval shape; 
pro thorax: more strongly augustate to apex; head smaller; met* 
ejNstems shorter* It is more polished and nitid; antennas, tibia*, 
awl tarsi of a clearer ferruginous colour. I have identified it 
from tbo descriptions. Length 8-5 mm. (after Chaudoir). 

Mount Barker and Beverley (Lea), Roebuck 
Bay (received from Mr* French), 

Fsr.l C* ehampionemi* Chaudoir. — I have identified, from 
oomparison with Chaudoir’s description, specimen* collected by 
Herren Michcelsen and Harmeyer at Eradu, near Champion Bay, 
32 
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as C . championensiSf winch seems to me rather a local form of 
C , couvexns than a distinct species. The less striguloke-opaqiie 
tnesepisterna, without punctures on the surface, except at bottom 
of channel to receive the intermediate femora, is the only decided 
character by which I can differentiate this form. Length S-h-Sl’S, 
breadth 3*94*5 mm. (Chaudoir gives the size as 14 Long. 8J-9J, 
larg. 3|4Jrailh”) 

CopTOCAUPUs ciiau noun Macleay. 

Trans. Ent.. Soc. K. R. Wales, ii., 1873, p. 321). 

This is the northern form representing C\ nmlrali # Dej.jfrorti 
which it seems distinguished chiefly by its nitid sternal aide- 
pieces without punctures on their surface, the basal ventral 
segments nitid, the second not closely covered with a fine 
jmneturation. 

COPTOCAKPUR DOOM, Tl.Kp. 

Oval, convex, nitid; labrum G-satose; prothorax without banal 
impressions; elytra truncate-oval, strongly striate, striaa crenu- 
late, first interstice without stride at base, third interstice bi- 
impreased on apical half; pros tern u in with intercoxa! part 
bordered, episterna with a few punctures near coxa) cavities; 
inesep is tenia smooth (only punctate st bottom of femora) 
channel); metepisterna broader than long, impunctate; ventral 
eegments impunctate; anterior tarsi in with three basal joints 
widely dilatate, fourth joint attached to third near inner aid*. 
Black, shining; lateral margins of prothorax piceous-red; 
*m ten me and palpi reddish; tarsi reddiah-pieeous. 

Bend wtde(l’C mm, across eyes), short; eyes round, convex, 
inclosed behind. Prothorax convex, declivous to sidesfstrongljr 
so anteriorly, lightly so posteriorly), wide(2*3x3*7 nun.), widest 
j sit liefora base, about twice as wide at base(3 65 nrni ), at *t 
8 mm.), minutely shagreened under a Jena; sides narrow oil 
anteriorly in an even curve; apex decidedly euiarginata; anterior 
angles widely obtuse; base very slightly etnargiuat**, hardly 
tritin uate; basal angles subrectangular but obtuse at summit; 
median lino fine, sometimes hardly perceptible. Elytra wide. 
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fchort(5 x 3*8 mm.), very little wider than prothorax, convex, 
strongly and roundly declivous to apex; sides subparallel towards 
base; apex widely rounded; stria? 4-7 not reaching base, seventh 
and eighth interstices uniting near apex to form a narrow convex 
costa. Apical ventral segment in $ with a conspicuous foveiform 
setigerous puncture on each side of middle; in <j> with four 
setigerous punctures near apical margin. Length 8-9, breadth 
3*8-4 *1 mm. 

Hub. — N.T.: Port Darwin(Dodd). Coll. Bloane. 

A very distinct species, differing from all others with the 
metepisterna short, by its impunctate mea- and metepisterna, 
and ventral segments; from other species, except C. tmpar SI , 
it differs by size smaller, elytra more strongly striate, etc.; from 
47. imjHir it differs by its short, wide, more convex form(both 
prothorax and elytra much shorter), etc. 

Coptqcarpus NITIPU8 Macleay. 

Trans. Ent. Soc. N. 8. Wales, ii., 1873, p.330; C. ovlformi* 
Ohaudoir, Ann. Soc. Ent. Fr., 1882 (C), p.511. 

I have inspected one type-specimen(2) of <7. nitidus Mach, in 
the Macleay Museum. I consider, from Chaudoir’s description, 
that <?. oviformi8 Chaud., is synonymous with it. C. nitidun 
has, from type, the metepisterna short, impunctate; me&episterna 
impunctate, except at bottom of femoral channel. 

Coptooarpus oibbus Ohaudoir. 

Ann. Soc. Ent Fr., 1882 (6), p.511. 

I have identified this species from Chaudoir’s description. 
The female is very convex, the male less so. It is variable in 
size, length 10-13, breadth 4*1-5 3 mm. 

Hob.— W.A.: Albany(Helms), Bunbury and Mount Barker 
(Lea). 

Coptooarpus impar, n.sp. 

Elliptical, narrow; labrum 6-setose; prothorax trapezoid; 
elytra truncate-oval, strongly creuulate-striate, interstices 
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shagreened under a lens, third interstice bipunctate, humeral 
angles marked but not dentiform; metepisterna quadrate, not 
longer than broad, bearing a few( three or four) punctures; 
anterior tarsi with second and third joints very widely dilatate. 
Black, shining; antenna* and tarsi ferruginous 

Head elongate(l*8 mm, across eyes), convex; eyes prominent, 
distant from anterior angles of prothorax. Prothorax broader 
than long(2 4 63 x 3 6 min.), widest about basal fourth, much 
narrower at apex( i *0 mm.) than at base(3 mm.), subdepressed 
towards base, shining, but minutely shagreened under n lens; 
sides lightly arcuate, subobliquely narrowed anteriorly; spcx 
lightly emarginate; anterior angles not prominent, obtuse but 
marked; base lightly trisinuate; basal angles sharply marked 
but obtuse at summit; lateral border narrow; median line faintly 
indicated on disc; a lightly marked bassl impression on each 
side opposite fourth interstice of elytra. Elytra shining, a little 
wider than prothorax(f> x 3*8 mm.), lightly convex; sides lightly 
rounded, bending in a long gentle curve to apex; striae finely 
crenulate, extending in full depth to apex, 4-7 not reaching 
base, sixth and seventh terminating abruptly some distance 
from base, seventh strongly impressed; second, fourth, and 
sixth interstices wider than the alternate ones. Prothorax with 
a few punctures on each side; episterna smooth but bearing a 
number of strong punctures. Mesepisterna strongly punctate. 
First and second ventral segments punctate, 3-6 smooth; sixth in 
<J with a setigerous puncture on each side of middle, in 9 with 
four setigerous punctures near apical margin. Length(£, Boe~ 
buck Bay) 10, breadth 3*8 mm. 

9* Differs from £ by upper surface opaque, owing to being 
far more strongly shagreened. Length^. Shark’s Bay) 8% 
breadth 3*6 01m, 

Nab. — W.A : Shark’s Bay, Roebuck Bay. Coll. Sloane. 

I owe two speoimens'of this species to the generosity of Mr. 
€. French. It is evidently a much narrower species than C- 
thormiem Cast., unknown to me in nature, and which Chaudeir 
describes as resembling € , Oviformi* Chaud., not toon olonga$&> 
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.From Chaudoir's description of C . ov!/ormis t I conclude that 
47. impar must differ from that species by eyes less convex; pro- 
thorax with sides less rounded, basal angles more sharply 
marked; elytra with apex much more acutely rounded. 

Tribe Sphodrini. 

Sphodridn CsLHtelntiUi Etud. Entomol., 1834, p.78; Bedel, Fnutu? 
Col. Bas. Seine, 1881, p.102: Platynide * Leconte, 1853; Vlaty- 
nini Horn, Trans. Am. Ent. Soc., ix., p. 141; Sloane, Proc.Liim. 
Soc. N.S. Wales. 1903, xxviii., p.631. 

Priority indicates that, if this tribe is to he recognised, as I 
believe it should be, the tribal name must be Sphodrini, not 
Platynini.* It is not necessary to define the tribe again. 

Table of A uulrttlittn Genera. 

A , Elytra without dorsal punctures. Tarsi hairy ftbovo (ungues with 

several teeth near base) L<*;mohteho8. 

AA. Elytra with dorsal punctures on third interstice. Tarsi glabrous above. 

B. Tarsi with fourth joint entire, of interior tarsi small, much 
narrower than third joint. 

C. Ungues simple Plattmcb. 

CC. Ungues with a single long sharp tooth on inner side neat base 

UiciUNOMcne. 

BB, Tarsi with fourth joint (of four anterior tarsi at least) bilobed, in 
anterior tarsi almost as wide as third joint Olpobeb. 

Genus Lasmobtencs. 

Pritlonychu* Dejean, 1828, is now regarded as a synonym of 
Lcemoaltnns Bonelli, 1810. 

Ljbkostkkus com plan atits Dejenn. 

PrUlonychun auttralin Blackburn, must be regarded m one of 
ihe numerous synonyms of this universally distributed species, 

• European coleopterists (including Bedel, but not Tecbitsohorine) have 
considered, in recent years, this tribal name unnecessary; and (ft Mowing 
~ Schama) have included it in the tribe Pterostichini; but I am not yet con 
” vinoed of the eorreotness el this view, 
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which 1ms evidently been introduced into Australia. Ohaudoir 
recorded L. complanat.ua from Australia in 1874;* and, according 
to Bedel, P. autttra/ia Blkb. « Z.. eomplanntus * f 

Genus Platynub.} 

Bonelli, Observ. Knt. 1810. 

Table of Australian Sp*rkt. 

A. Tarsi with tilth joint glabrous beneath. 

B. Elytra with eighth interstice not narrow and convex at apex. 

c. Prothorax transverse, strongly narrowed on sides to base and apex. 

d. Elytra viridasneous, with narrow testaceous margin; legs pale 

P. maryinicolli* Mad. 

dd. Elytra obscure; legs fuscous, P. maryineUus Er. 

cc. Prothorax elongate (one-sixth broader than long, firtt Blackburn), 

gently narrowed to base and apex.... /*. murrayanu* Blkb. 

BB. Elytra with eighth interstice narrow and convex at apex (size small). 
E. Prothorax widely margined, posterior angles not marked; elytra 
strongly striate, punctures of third interstice small.../*, macleayi SI. 
EE. Prothorax narrowly margined, posterior angles marked; elytra 

finely striate, punctures of third interstice large, foveiform 

P. cooki 81 . 

A A. Tarsi with fifth joint setulose beneath. (Prothorax narrow, elytra 
wide, purple) P. porphyrxacut SI. 


PLATYNUS MACLEAYI, ll.Hp. 

Winged, oval, depressed; elytra strongly slriate, interstices 
lightly convex, third 3-punctate, eighth narrow and convex at 
apex; tarsi with fifth joint glabrous beneath. Black; legs and 
mouth-parts brownish-testaceous, antennas more infuscate; expla- 
nate margins of prothorax pieeous-brown. 

* Ann. Soc, Ent. Beige, xix., p.124. 

+ Cat. Raisonn<$ Col. N. Af,, p.200(1900). See also Sloane, These Pro- 
ceedings, 1003, p.631. 

X Bedel, in his Catalogue Raisonntf des Coldoptdres du Nord de l’Afrique, 
p.2l6(1902) has the following note~~“ Le nom d’Agonnm Bon., est antdrieur 
k celui de Platynus Bon., adoph* dang la plupart des ouvrageg rkeenta.” 
Probably this contention is strictly oorreot; though I am not prepared to 
discard the name Platynus without further evidence. 
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Head smooth) lightly and widely impressed on each side of 
front; eyes convex, reniform. Prothorax broader than long 
'(1*4 x 2 mm.), widest at anterior marginal puncture, rounded on 
sides, more strongly so to apex than to base; anterior margin 
lightly emarginate, finely bordered; anterior angles obtuse; base 
arcuate-truncate; basal angles obtuse, lateral margins wide?, 
wider towards base than apex, very wide and upturned at basal 
angles; lateral basal impressions deeply concave, wide, margined 
externally by the explanate luteral margins; disc rather convex, 
strongly canaliculate. Elytra ovate (4*7 x 2*8 vnrn.); humeral 
angles rounded; apical curve lightly obliquely sinuate on each 
side, apex itself rounded; strife deep, simple; third interstice 
with a fine puncture near third stria at anterior fourth, and two 
other similar punctures near second stria on posterior half; 
eighth interstice k little wider than ninth on sides, narrow and 
convex towards apex. Anterior tarsi of £ with three basal 
joints dilatate and squamulose beneath; fourth joint small, sub- 
emarginate; four posterior tarsi with fourth joint small, entire; 
ungues simple. Length 7, breadth 2*8 mm. 

JIab. — Q.: Kuranda( Dodd }. Coll. Sloane. 

This species is readily separated from all the other descrilrtxl 
Australian species by its convex elytra! interstices. It is very 
different from P. cooki 81., by its wider prothorax, more widely 
•margined, posterior angles not marked; elytral interstices not 
'depressed, punctures of third not foveiform; eyes less prominent, 
etc. From the description of the Papuan species, V. papucusi * 
81., it offers the following evident differences— legs and antenna! 
not '* pitchy black posterior angles of prothorax not marked, 
•elytral interstices not M flat.” 

PLATYNVS P0KPHYHIACU8, «.»p. 

Winged, oval, subdepressed; prothorax small, subquadrnte; 
elytra strongly striate, third interstice 3-punotute, eighth 
depressed at apex; tarsi with fourth joint small, entire, fifth joint 
•setulose beneath. Elytra pur ple{of a dark tint), reflexed margins 
■dark pieeous; prothorax and head black; vertex, mandibles. 
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labrum, antennae, under part of head, metasternum, coxae, tibiao- 
to wards apex, and tarsi more or less reddish-piceous. 

Head elongate, convex(l*75 mm. across eyes). Prothorax 
narrower than head with eyes(l *5 x 2 mm.), widest a little before 
middle, not ampliate or rounded on sides; disc finely transversely 
striolate; border not wide, reflexed, more widely so and sub* 
sinuate posteriorly; lateral chatinel wide, developed posteriorly 
into a strongly marked wide lateral impression on each side; 
median line strongly marked, extending from the deep arcuate 
anterior impression to the wide basal depression. Elytra 
truncate-oval, twice as wide as prothorax(G’2 x 4 mm.), lightly 
convex, declivous to base; humeral angles rounded; apex of each* 
elytron obliquely subtruncate; striae deep, finely crenulate; third 
interstice with a fine setigerous puncture placed in a light 
depression about 1 mm. from base, second puncture about middle 
of length, third about posterior fourth; eighth interstice wider 
than ninth, narrower but not convex, towards apex. Length 
10, breadth 4 mm. 

Hab . — N.8.W.: lllawarra(Carter; type); Blue Mountains 
(Mount Irvine; Ferguson), 

At once distinguished from all Australian congeners, by colour; 
•mall narrow prothorax; fifth joint of tarsi setulose beneath. 

Note — Near the base of the ungues of the tarsi, a very small 
nodule is perceptible at the position of the tooth which is so 
prominent in Ificranoncus . 

Genus Dicranoncus, 

Chaudoir, Bull. Soc. Imp. Nat. Mosc., 1850, ii., p.392. 

Dick anos cus qv kknblandicus Sloane. 

I'latynuB queen standicus, 8loane, Proc. Linn. Foe. N, 6, 
Wales, 1903, xxviii., p.633, 

Flatynus qneewlandic utt, 81, , must be referred to the genua 
I)icranont uH % the tarsi having the fifth joint setulose beneath, 
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nnd the ungues bearing a single strong sharp tooth on the inti 
aide near the base — features which escaped my notice when 
describing this species. 4 

My description was founded on a gpecimen(g), evidently 
slightly discoloured by ag«; h fresh specimen^) received from 
Mr. F. P. Dodd, is much brighter; it is coloured as follows. 
Heed dear yellowish-brown; prothorax nitid, piceous with a 
median stripe of the same colour as head; explanate margins 
testaceous(the prothorax has on each side of the disc a wide 
Infuscate area fading to a yellowish colour towards middle, 
apex, and base); elytra piceous-black, aubopaque with lateral 
margins, lateral border, and suturn( narrowly )tesiaoeom; under 
surface, indexed margins of elytra and legs pale testaceous; 
ante no® and anterior tarsi slightly darker than legs. 

Hab . — Q.: Kuranda( Dodd). 

Genus Colpodbs. 

Macleay, W. S., Aunuloss Javaniea, 18*25, p.17; Chaudoir 
•(Monograph), Ann. Soc. Knt. Fi\, 1877. 

The two Australian species may be differentiated thus : — 

<toloar wneoufl. Elytra with apex rounded, unarmed.... O. laftrtti Montrx* 
•Odour vidaceous, Elytra biapinosc at apex C. vtolar*** Chtiud. 

Oolpodks L\fkutki Montrouzier. 

Anchomenm lajertei Moutrouzier, Ann. Soc. Ent. Fr , 1860, 
p 258; Calpotie* la/eriei Chaudoir, Ann. Soc. Ent Fr., 1877,p.311: 
Platynm pfanipennu Macleay, Trans. Ent. Soc. N. S. Wales, ii., 
1871, p-112- 

Platynu* p/oai/Munw Mach, agrees so well with Montrouzier’a 
'brief note on his Anvhomeuun lafertei, and with (Jhaudoir’s note 
•on the same species, in bin RevUiun( 1 877), that (considering, also, 
Bates's having recorded G\ taforUi from Australia), l feel 
certain it is the same species. My former note, suggesting its 
probable identity with rnwgiitellnu EiicIul, was quite 

'wrong. It is a Golpode*. 
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Hob. — Australia : Eastern Coastal Districts, from Kurandu, 
Q.,(Dodd) to Ourimbah, N. S,W.(Sloane)~ ‘New Caledonia. 

CotPODES VI0LACEU8 Ohaudoir. 

Ann. Soc. Ent. Fr., 1859, p.351 ; C. mucronatns Macleay, Proe. 
Linn. Soc. N. 8. Wales, (2) ii., 1887, p.218. 

I have seen specimens of Colpodes violaceus Chaud., from New 
Guinea; and, on comparing them with C . inner onatus Macl., from 
North Queensland, could find no difference; therefore, I cannot 
doubt but that Macleay’s species is conspecific with Chaudoir’s. 
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POLYMORPHISM AND LIFE HISTORY IN THE 
DESMIDIACSJS . 

By G. I. Playfaik. 

(Plates xi.-xiv.) 

The present paper in to some extent a reply to certain criticisms 
of my statements in preyious papers* regarding the growth of 
Desumls. Originally made to myself in some correspondence 
with which 1 was favoured* these have recently appeared in print 
in “The Algte of the Yan Yean Reservoir/* by Dr. G. 8. West, 
F.L.8. (Joum. Linn. Soc. Bot., Vol. xxxix , 1909). On page 44, 
Dr. West remarks -“Judging by Ids continual references to 
•immature forms/ Mr. Playfair seems to have rather curious 
ideas on the growth of Desmids. He appears to imagine that a 
Desmid may change its form, or develop spines or wartH, at any 
time during its existence, losing sight of the fact that, unless 
dealing with monstrosities, at feast one semicell of any Desmid 
must be mature. Cell-division, except under abnormal circum- 
stances, does not take place until the two halves of a Desmid are 
equally developed, the newer half having arrived at maturity. 
Consequently, in any Desmid in which the two semicells are 
exactly alike, growth has ceased and that individual is mature. 
Further alteration of form, excluding the possibility of changes 
caused by the attacks of parasites, docs not take place after the 
completion of the development of the new half, and spines once 
formed cannot become bifid or trifid, or in some other way 
change their nature, as Mr. Playfair appears to imagine/’ [The 
italics are l>i\ West’s].* 

• In a footnote Dr. West twits rae with having mistaken a diatom for a 
OosUrium, quite unconscious apparently that iti •* Freshwater Alga* of 
the Third Tanganyika Expedition,” (p. 140, PI. 5, f. IS) he has himself 
described and figured the same diatom, Xilznchia re versa, as A nkUtrodesmus 
uitze hidden, sp.n. 
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With ftll deference to my distinguished critic, I cannot accept 
these statements in their entirety, as I believe they are in some 
respects erroneous. I have, indeed, quoted the remarks at 
length, because they so clearly and succinctly set forth the 
opposite of the facts of De&mkMife, as I understand it, and I 
^maintain that the more thoroughly the latter is investigated, the 
more completely will the truth of this assertion he established. 
In the first place, in Australia, in warm weather and in shallow, 
stagnant waters, cell-division does take place a second time before 
the nascent semi cel Is have become fully developed, and it is 
-exactly this that gives rise to the multitude of degenerate forms 
or “species.” I have already given a plain proof of this in my 
first paper (These Proceedings, p.197,1907, Plates ii.-v.) from 
-specimens all found in one locality, many years ago. On PI v M 
fig.24, is shown a semicelt of Cos. venustnm, and of this species fig. 
2fi(le£t figure) is u young (orm(Cos. trilobnlatum Jleinsch, forma) 
developing into a typical Cos. venusluvi through fig. 26 (right 
figure). The middle figure of the three shows a mixed form of 
•Cos. trilobuhilnm , and an immature form (f. incoynita Piayf.); 
while in fig.25 the latter is shown as a complete cell. In what 
way could fig.25 have coino into existence except by division of 
1. he mixed form? ~-A+ B, at division, becomes A-f A and B-f B. 

Again, on PLxi., of the present paper, fig 7 shows a chain of 
eiight semicells, which has com« about in this way. A, A, formed 
the original cell, B,K, are the se micella resulting from the first 
division. Before these semicells are full-grown, or even discon- 
nected, a second division has taken place in both cells (almost 
always in both, showing that it is the outcome of external 
influences affecting all alike) and C,C, D,D, ato produced. Thin 
specimen was abstracted from a small phial containing Bring'* 
Desmids; before they ware disturbed, fully a score of such chains 
•c mid be observed, with the aid of aOoddtngton lens, adhering to 
the glass. On account of their fragile nature, such chains are 
not often f *uitd in gar hen rigs, though halves are not infrequent 
— three immature semicellt*, and a more mature fourth; ?f. 
1*1 xiv., figs. (MO. In hot weather, and in shallow stagnant 
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waters, however, they are quite the rule of life, and are the 
origin of the immense number of degenerate forms connected 
with a species. Vide Pl.xiv., fig. 11, which is part of one end of 
a very long chain composed of not less than 24 aeiuieells. 

The remaining figures of Pl.xiv., satisfactorily establish this 
point. In a gathering of Desmids lately obtained, fig.l, J/rcr. 
Imncata vai\ decemdentata was abundant. In the laboratory, 
the weather being warm, they commenced to divide rapidly. 
Fig. 2 shows the result of the first division, but before the young 
semicell(b) has completed its growth, a second division has taken 
place, and fig.3, an entirely distinct type, has been formed. As 
the result of the fourth division, fig.5 is produced; and, later, T 
noted complete cells of the type fig. 6a( practically A ficr. oscitans). 
In six rapidly repeated divisions, therefore, we find three distinct 
degenerate types brought into existence, in addition to the 
original form. All these immature forms, which were present 
in quantity, will develop, under favourable conditions, gradually 
into that represented by fig.l; and this is not itself fully 
developed, as many specimens were observed with the lateral 
lobules doubling the teeth(figs.7-8), and thus passing over into 
the type-form, After, truncate . In the face of such evidence as 
this, it is surely quite clear that the word ‘‘mature” has no 
meaning except when applied to the fully-developed and, there- 
fore, final form of the species. 

But Dr. West might at least have accepted his own evidence. 
In “Variation in the Desmidiece v (Jouru. Linn. Soe. But., Vol.xxxiv., 
Pl.x., figs. 14*1 5) he has himself illustrated, in the case of Cos. 
Regnesit, what he now denies can take place. He remark s(Lc. y 
p.388), “ Many stages were observed in the division of the cells, 
and it often happened that a second division of the cells com* 
meneed before the first was completed. This sometimes con* 
tinned until several immature cells intervened between th<* 
original adult setnicelhu” Compare, also, W. k G. S. West’s 
Monog. Brit. Desm.(Vol. iii., Pl.lxviii., f. 25). Again, in “New 
and Interesting Brit. Frw. Algie,” Journ. R. Micr. Soc., 1896, 
Part 2, these authors have descnbed(p 159) and figured (Pl.iv. r 
34 
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€.56) a similar same state of repeated division in the case of St+ 
hrarhiatum. There is nothing abnormal in this kind of division. 
Wherever the type is to be found, the same immature form 
which is produced in this manner may be noted separately, some- 
limes ir* quantity, but ih^n it is a new species ! 

Finally, in the last-mentioned paper, it is shown' PI. iii., f/29. 
••ind Pl.iv., f.43) that newly-divided cells may conjugate and pro- 
duce a zygospore. If such cells can accomplish that rare act, it 
cannot be believed that they are unable, under natural condi- 
tions, to manage mere vegetative division. 

In the second place, so fur from growth having ceased when 
•cell -division is complete, it is only then that the development of 
the plant begins, continuing very slowly in the intervals of cell- 
division. It is because the latter bulks so largely in the life of 
the Desmid, that degenerate forms of the species are to be found 
in such abundance and variety, while the fully-developed form 
itself is so very rarely seen. A true Desmid -species consists of 
an immense number of distinct polymorphic forms which are 
partly successive modi6cations of the sporangia) type under stress 
•of rapidly repeated cell-division, partly abnormal (but in no sense 
snonstrotis) forms produced by unusual combinations of oiroum- 
etances, and partly types arising from all these as the result of 
•their struggle to develop upwards towards the perfect ex&mplar 
of the species. 

That spines and processes do develop on the cell, has already 
•been conclusively proved in “Home Sydney Desmids.” Pl.xii,, 
1.9, shows the well-known St. orbicular e with processes full-grown 
At the basal angles, and developing in pairs down the sides* 
According to Dr. West, St. orbiculart being mature, in the sense 
that both semicells are alike, cannot develop any farther. But 
we see that it does, and I have myself observed every Btage of 
the development. 

Compare also Plate xii. of the present paper, where figs. 9-1 4 
•exhibit the growth of the upper processes of St. texangularc, and 
tigs.15-18 and 20, form a scries illustrative of their very gradual 
development (granule — spine — process), and of the resulting pro- 
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gression o£ the cell from one so-called “ species ” to another. 
The specimens of the latter series all occurred in profusion in the 
same gathering(No.60, N.H.S.), 

In the following notes, 1 have made some attempt to exemplify 
the real conditions of life arid development among the Desmid- 
iaceas, the result of fifteen years continued observations of the 
same “ species ” from the same localities, at different times and 
under a variety of circumstances. This kind of study does not, 
indeed, cause one to become acquainted with a very large number 
of true Deem id-species, but on the other hand it affords excellent 
opportunities for gaining an insight into the life, development, 
and connections of such as are to be found locally. The truth 
turns out to be exactly what Rev. W. Archer so cautiously 
suggested in Quart. Journ. Micr. Soi. (New Ser., Vol. ii., 1862). 
44 It is not proved,' 1 he says, “ that some other form, which in the 
present state of knowledge we are constrained to suppose a 
distinct species, may not in truth be only a phase of variation or 
-of development, or an * alternation of generation * of the actual 
species, whose extremes of variation, or whose life-history, are as 
yet unknown.” 

The Deamidiacm are essentially plants that require to be 
studied on tfw s/xtf, by comparison of the contents of repealed 
gatherings from the same habitat; no reliable determinations can 
possibly be made from the contents of isolated samples, and this 
is true also not only of the so-called Unicellular Algae, but 
equally of the Diatoms, Peridinieie, Flagellata, and Infusoria as 
<well. In all these realms of life something like ninety per cent, 
of the “species” are polymorphic forms of the other ten; and it 
is only by tracing out their life-histories through the observation 
-of transition-forms, that the specific connection of their innumer- 
able variations can be established. 

I am not aware that this aspect of the subject has received 
snuoh consideration hitherto. Three short papers, however, are 
^mentioned by Prof. O. Nordstedt in the Bibliography of hie 
invaluable Index Desmidiacearum, viz.: — F, B. Carter, “Desmids, 
fltheir life-history and classification,” Amer, Month. Micr. Journ., 
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Vol. x,, No.2, Feb., 1889, and Vol. x., No.4, April, 1889. Also,- 
A. M. Edwards, u On * species ’ in the Destnidiace#,” ibid t VoL 
xv M 1894.* Unfortunately I have not seen these contributions 
to the subject. 

Polymorphism of Doc, trabecula( Ehr.). 

There is not the slightest doubt, in my mind, that Doc. Ehren- 
bergii , truncatum, crenulatum( ft oy & Bisset), motfimMm(Reinsch), 
coronatum , .4rc/wm(DeIp.), /ne/«cutn(Grun.), baculoides( Roy <fe 
Biaset), nodulosum , pAre<>d«rwmw(Sehftar. ), Georgian w(Lagerh.), 
*ubgeorgicum( Cushman), manubrium(W . & G. S. West), and even 
baculum are all growth-variations of one and the same species,. 
which, by tlie accident of priority, must be called Doc. trabecula. 
This may appear a large order, but in truth these forms never 
should have been accorded specific rank in the first instance. A 
comparative study of these forms soon compels the conclusion 
that they are all one. According to Turner(Alg. E. India, p.3$) r 
Ehrenberg recognised several of them as forms of his Doc . tra- 
becula; he cites Infusoiia, T.vi., f.ii. Is it possible also to scan 
the excellent figures in Delponte(T.xix.) without admitting Doc. 
nodulosum as a variation of Doc. trabecula ? In fig. 3, rwdulosum 
and truncatum are seen as semioells; and fig. 10, which, if 
magnified 41G diameters, is a good illustration of Doc. trabecula r 
would at the lesser magnification be considered a form of fig.2^ 
i.e. t of D. nodulosum . Compare, too, the figures of trabecula 
(PI. xxx., figs.12, 13) with those of maximum(T\ xxxi., figs. 1,2) in 
W. <fc G. S. West’s Monog. Brit. Desm.(VoU.). Fig.l of maoci- 
mum has even the double basal inflations which seem to be char- 
acteristic of European forms of Ehrenbergii ; so also has the figure 
of trabecula in Pl.xxx., ill. 

* Consult also G. 8. West, “ Variation in the Desmidieie,” Journ. 
Linn. Hoc. , Bot., xxxiv., 1899; W. Sohtuidle, 4 ‘ Ueber die individuell* 
Variabilibit einer Cosraarienspecles,” Hedwigia, 1893, Heft 3; 0. Borge K 
“Ueber die VariabilitUt der Desmidiaoeen, 1 ’ Ofvers. af K. Sv. Vet.Akad» 
Fbrh., 1896, No. 4; and J. LU them tiller, u Beob. liber die Chlorophyllkdrper 
einig. Desmid.” Oesterr. botan. Zeitschrift, xliil., 1893, No.l. 
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In this genus all the biological groups and variations of a 
species are determined by the basal diameter, not by such details 
as the configuration of (he seinicell or peculiarities of the apex, 
which ma\' occur at any stage in the life-history. The clavato 
c/avatvm( Haifa), the H\xbc\B.\ y ato(eubclavcUum Wittr.), the cylin- 
drical {maximum Reinseh, haculoidee R. & B.), the excavated 
baculn»n y phmodermum), the undulate, etc., are not, strictly 
speaking, even variations, let alone species, but merely tthape# 
caused by growth, which may, and to a large extent do, occur in 
every size of the species from lat.10 to lat.54, and probably also, 
but of this J have no certain knowledge, right up through the 
highest reaches of lat.60*8f>. 

The character of the membrane is of no value whatever as a 
proof of identity. If the scrobiculation or granulation arose as 
the outcome of forces within the cell, they might have some 
weight as distinctive of variation or subspecies; but as a matter 
of fact, external circumstances, such as continued stagnation, are 
very largely, if not altogether , responsible for them. In sample 
No,109,(N.H.S.), gathered from just a few points along the edge 
of the swamp at Gardener’s Road, Botany, upon a single occasion, 
there are to he found baculum , baculoidee , Ehr. f. minor , Ehr. 
type, Ehr. with 7-undulate base, Ehr. f. elonyata , trab. v. crenu - 
tat am, trab . v. Farquhar»onii{ Roy), all alike plainly punctate - 
Mcrobieulate. Any extent of scrobiculation, therefore, may be 
met with in cells of any age or size. Compare Pl.xi., f.3o, aiul 
Fl.xiv., f.ll, where the scrobiculee are replaced by granules in 
the same cell. 

DelponWs Doc. Ehrenbergii . — The stout forms of Doc. Ehren- 
bergii — trab. v. Delpontei mibi, aud trab. v. conetrictum inihi, are 
certainly intermediate between the forms of Ehrenbergii proper 
aud trabecula v. crenulatum (the full-grown form of trabecula 
itself). They exactly bridge the gap, both in size and character, 
ami might indeed be equally well arranged in the trabecula - 
group. However, DelpGnte(Desm. stibalp. p.228, T.xx., figs. 1-7) 
and W. k G. S. We«t(Alg. Modag., p.45, lM.v., f.40) have all 
accepted them as forms of Ehrenbergii ; I have, therefore, included 


35 
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them within that biological subspecies. As might be expected 
of forms linking two subspecies, the specimens of var. Delpontei 
vary a good deal in character, specially as regards the apex. The 
only character that can be unhesitatingly relied upon, is the 
breadth (basal inflation 30-39 g). W. & U. 8. West, in their Mon- 
ograph, have included this variation with the smaller Ehrenbnrgii- 
forms. This is quite impossible with Australian specimens. 
Doc. Ehrenbergii proper here, while it has precisely the range of 
length and breadth given by W. WeHt in Frw. Alg. W. Ire., 
differs from the British forms in having only one basal inflation 
at all prominent (newer as in Monog., Vol.i., PI. 29, figs.10-11), 
and the apex very often quite smooth. Our forms of Del ponte's 
Ehrenheryii either lean towards trab. v. crenulatum in liming a 
plicate apex, or it has the apical granules strongly accentuated, 
generally in shape more like the teeth of Doc. nodosum , quit© 
unlike any other form in the species. 

The case of Doc. baculum . — At the outset I had no idea of 
including baculum in the forms of Doc. trabecula , in considera- 
tion of its axile cldoroplast. In gathering No. 109, however, it 
was fairly abundant in excellent condition. There was indeed a 
single cldoroplast, but parietal and curved round the semicell 
into a tube, no pyrenoids at all being present. It seems certain* 
therefore, that the cldoroplast is first axile, with a central row of 
pyrenoids; but, as the cell develops, the cldoroplast become© 
parietal, the pyrenoids are absorbed, and the centre of the cell 
becomes hollow. Finally, the cldoroplast splits up longitudinally 
into three or four parietal fillets in which the pyrenoids are 
reformed. 

The inflated form of baculum, which I flgure(Pl.xii., f.2) had a 
row of decided basal granules; and accompanying it, were cell* 
more like the typical form in Ralfs(Pl.xxxm., f.5), and W. & G* 
8. West(Monog., Vol.i., PI. 27, f. I ). Of these latter, some had 
the basal granules replaced by fainter plicae, others had no basal 
markings at all, and in other cells again, one semicell would have 
basal plicae and the other granules(Pl.xii. f f.3). Moreover, a cell 
was soen(Pl.xii., f,4), baculoidcs in shape, hut the breadth el 
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JShrmbergii f. minor , one somicell showing distinctly the basal 
plicae. The plica;, still more faint, were also noted in a cell of 
var. Ehrenlwrgii{Y*\.Ki\.> f.5\ These plica* are not visible at the 
edge, over the margin of the cell; and it has been contended that 
they are of an entirely different nature from the basal granules. 
On the other hand, I find them occupying the same position on 
either aide of the suture, and replacing the granules in the same 
cell. Neither granules nor plicto are permanent; as the cell 
develops they are drawn out flat and disappear. Not only so, 
but the bacnltwi'Sh&pe may be observed on a larger scale(Pl.xii>, 
f.lfi), with the baculum ehloroplast, but without either granules 
or plicm. Finally, a cell hits been obsorved(Pl.xii., f.la) having 
parietal tienite proceeding out of an axile ohloroplast. Doc. 
bacnlnm , therefore, can l>e looked upon only as a young growing 
f irm of var. EUrcnberyii, and a variation of Doc. trabecula , 
The genus Plmrotmnium also must he included in Docidium. 

Notes on, and (letter if Hions of various forms. 

Dooimum trabecula Ehr. 

Doc . trabecula Ehr., cf Nag., (latt. einz. Alg. T.vi., f.Ab. 

Long. semi. 186; lat, bus. 40, centr. 36, up. 18/m(Pl.xi., f. l/>); long, 
cell. 380; lat. bus. 41, centr. 37, ap. 21^; Nag, lx. 

Auburn. 

This is Nageli's form, the dimensions being in perfect agree- 
ment. It is a younger form than that generally figured as Doc . 
<ra5#c?i/a(Pl.xi., f.9). A still more immature condition(/>. tmn~ 
mtum) is shown joined to it(f. la and Pl.xiL, f.7). Such forms 
are quite common here. 

Doc. trabecula Ehr., another form(Pl,xi., f.9). 

Long. 300-335; lat has. 35-38; centr. 30*33; ap. 20-21**. 
Ouildford(78, 114). 

In qttautity(114), with var. Dclpontsi mihi, the intermediate 
form. Thi$ gathering afforded another proof that incrassation, 
scrobiculatiou, and granulation of the cell-membrane are due to 
stagnation. It remained for a month corked up in a small phial 
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standing in a weak light. On examination, the living cells were 
found to be yellow, incrassate, strongly scrohiculate, and in some 
cases even granulate; whilst the cells originally dead, of which 
there were a considerable number, remained unaltered, with a 
faintly scrohiculate hyaline membrane. This breadth of trabecula 
corresponds to truncatum f. yracilior Richter. 

Doc. TRABECULA Elir., forma. (VI. xi., f.4). 

Forma parte inferiori semicellulHrmn oylindrncea; lateribus 
parallel is, sursum ad apices rapido con vergentibus; apicibus rugis 
circ.l 2(visis 7) ornatis. Long. 346; lat. haft. 44; centr.40; ap.2]ju. 

Guildford(78). 

This is tin? outgrowth of var. Far<juharsonii( Roy). 

Vur. FAU^uiiAKsoNii(Uoy). (VI xi., f.5). 

Long.290; lat. bas.55; centr.51; ap.24//. 

Botany(I09). 

Cf. W. &G. S. West, Monog. Brit. Desm. Pl.xxix., f.6. 

Yar. BRKFKLDii(Istvautti), f. oracilioh. (Pl.xiii., f.23a). 

Forma graeilior; apicibus late-rotundatia. Long. semi. 67; lat. 
bas.30; max.38; ap.20^t. 

Auburn. Cum var. trnneato. 

Cf . Istvdnfti, Felso-magyar. tozeg. megvizs. T.ii., f.35. 

Develops into var. truncatum. Compare VI. xi., f.3, the two 
inner Bernice! is. 

Yar. truncatum (Breb.). (Pl.xi., f.la, 2, 3«), 

Long.170 22S; lat. max. 37-45; ap.18-20^. 

Auburn(r)7, 67, 70, 85, 104, etc.). 

When the heat causes the large forms of Doc, trabecula to 
divide repeatedly, they descend greatly in size and shape(r/.Pl. xi., 
f.7). These degraded forms, however, gradually pull themselves 
together, and var. truncatum is the result. It is the lowest form 
of Doc . lrabecula t with the exception of var. lire/'cldufl&tx&nffi), 
Pl.xiii., f.23a, and allied shapes like var. cratmm Boldl(8ibir. 



BY G. I. PLAYFAIR. 


469 


Ohlor. T.vi., f.44). Var. truncatum in tho form with which the 
cell makes a new start in longitudinal growth. 

Var. cuKNULATUM(Roy it Bissott), non Khr. (Pl.xi., f. 13). 

Forma Doc. trabecula semicollulia apices versus attenuatis, rugis 
1 4‘16(vi«is 8-9) intra marginem apicalem instructs. Rong.520- 
K00; lat. has 35-54; centr.32-51; ap.20-32/*. 

Ubique. (See slides 1, 7, 10, ‘21 for fine specimens). 

Of. Roy ik Bissett, Jap. Desvn., f.19. I have never, however, 
seen a specimen with n granulate apex. Here the apex is 
invariably plicate within the margin. The younger cells are 
attenuated from about the centre, but in more mature specimens 
only near the tip. This attenuate tip, with its plieie, is charac- 
teristic of this form, which is the variation of trabecula commonly 
found in this country. Lat. bas. 42-45 is a general size for well- 
grown specimens. Roy Bissett, Z.c., identify this form with 
Doc . crennlatum Ehr., but this seems doubtful, as Bailey (in 
Ralfs, p.219) identifies the latter with nodulosum. Dor. crenu- 
latum Khr., was an American form, and the figures in West(Frw. 
Alg. W. Ire., PI. 19, f.8-12) show that the apex of vodulomm 
(< coronatum ) may easily appear crenulate, or the undulations in 
the sides might have given rise to the name; whereas in Roy & 
Bissett’s form the plications do not catch the eye even under a 
high magnification. 

Var. MAXiMUM(lleinsch), forma. (Pl.xi., f .15-16). 

Forma semicellulis apices versus paullo attenuatis; apicibus 
tnincatis, rugis 14-16(visis 8-9) instructs. Long.730-875; lat 
bas.44-58; ceutr.38-45; ap. 28-30/*. , 

Collector, Auburn(7, 10), Cum priori rarius. 

Doc. maximum Reinwch, is only the '^ell-grown and strictly 
-cylindrical form of trabecula , with a pronounced basal inflation. 
Compare W. AG. S.West, Monog., Pl.xxx., f.12, 13, with Pl.xxxi., 
f.l, 2, It is surely impossible to deny that these are the same 
plant in different stages of growth. In this country, any spool- 
anen of trabecula over 400/u long is certain to have a plicate apex; 
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hence our forms of Doc. maximum differ in this respect from 
European cells. This variation is rare here, and the two cells 
figured are the nearest approach to the shape of maximum that 
I have ever seen. 

The order of growth in the trabecula-* tago of this species is, 
(1) var. Brefeldii , (2) var. truncatnm , (3) lrabecula> (4)var. cremr - 
latum , (5) var. maximum — the last occasionally only. 

Var. PIADKMATUM, n.var. (Fl.xi., f.8). 

Forma lateribus parallelis apices versus convergentibus; basi 
levissimc inflsta; apiciluis granulis validis distinet.is onmtis. 
Long.494-tf00; lat. has. 3 7- 43; &p.2l-24/ui. 

Collector; Coogee(l); Prospect( 13); Auburn(lO). 

Found with var. Ehrcnbergiii wd var. crmniJatum. This form dis- 
tinctly shows transition going on from the slenderer forms of var. 
Ehrunbergii and var. Ddpontei to the stouter ones of trabecula 
proper, by increase in breadth from the base upwards. The 
upper part of these semicells belongs to the former, as the apex 
clearly shows; the lower half to the latter. 

This coroneted apex is never found in the trabecula forms 
proper, but is peculiar to the stout form of Ehrenbergii( var. Dd- 
pontei mihi). The apex, though it looks so strong, is not per- 
manent; tho granules are merely rucks in the membrane, and, as 
the inflation of the semieel! proceeds upwards, it smooths them 
out, producing the typical crenulatum-apox with faint plicw. 

Subspecies Doc. Ehretibergii inihi. 

1 use this expression simply as a subheading to indicate a 
definite biological group of forms within the species. The word 
subspecies has formerly been embodied in the name of the Dasmid. 
This is, however, not absolutely necessary, and complicates the 
nomenclature to such au extent as to be quite intolerable. It is- 
absurd that one should have to employ a whole line of print in< 
order to make passing reference to some particular form; and, 
while it is most important that the various forms should be 
arranged according to their natural biological connection, yet wby 
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should it be thought necessary to embody a system of classifica- 
catiori in the name of any organism? I have, therefore, made 
every distinct form a variation of the type holding priority. 

Subspecies Ehrenhergii is only the forma minor or, as only 
breadth counts in these long forms, the forma gracilior of trabe- 
cula proper. Disregarding what may ho termed infantile forms, 
tlio breadth in this group ranges from 18/* to 37/*, while in 
trabecula proper the range is from 37/* to 76/*. 

J>QC. TRABECULA var. EURKNHEGIl(BrOb,). 

Long. 26 4-608; lat. has. 18-28; centr. 17*25; ap.l2*18g, 

Ubiquo. 

The sizes include f. minor and var, elongatnm. (Soe note, 
supra , on Delponte’s Ehrenhergii). 

Var. constuictum, invar. (Pl.xi., f.ll). 

Forma var. Ehrenhergii proxinm, eylindracoa, apices versus 
levissime attenuata; lateribus parallelis; apicibus subtruncatis; 
mipra iuflatione banali valdo cons trie ta et sursum leviter 
exeavata et inflata (ad baculmn acc.), lateribus in excava- 
tione undulatis. Membrana vulgo dilute scrobiculata. Long. 
644-60G; lat. bas.26-28; centr. 24-25; ap.lfyi, 

Prospect(43), Coogee( 1 ). 

The only differences between this form and var. Ehrenhergii 
are the decided constriction, and curious excavated appearance 
above the basal inflation, in which lie one or two lesxer undula- 
tions. The shape is somewhat like Doc. bacul wtn(com pare Pl.xi., 
f.14). 'J rhis form is intermediate between var. Ehrenhergii and 
var. Delpontei\ the excavated appearance is, I consider, caused 
by the swelling of the cell above the basal undulations prepara- 
tory to a widening of the isthmus. The base is somewhat like 
that of PL Georgicum Lagerli., Amerikua, f.29, but the semicell 
hardly at all inflated. 

Var. Dklpoktjci mihi. PI. Ehrenhergii Delp., T.xx., f.1-7. 

Forma inter var. Ehrenhergii et trabeculam var, cremtlatum 
intermedia. Semicellulas cylindracese, basi levissime inflate et 
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sursum interdum infktionibus minoribus, ad apices versus leviter 
attenuata; apicibus truncatis, rugis 14-10 (visis 8 9;, vel stupe 
granulis 12-10 (vims 7 9), vel gran u l in 6 (visis 4) infra ttiargiiiem 
ornabis. Sutura prosiliente. M einbrana vulgo dilute scrobiculata. 
Long. 390-500; lab. has. 30-39; centr. 28-35; ap.20-27/*. 

Auburn(7, 10, 10, 21), Coogee(l, 4), Cuildford(78, 1 14). 

Wherever well-grown specimens of Doc. trabecula var. ermtn- 
latum are met with, the above form is sure to be found accom- 
panying them, along with some form of var. E hr either yii. In 
slide 1a(N.11.S.) mounted haphazard from a pure gelatinous 
crust of Desmids obtained at Coogee, there may Ik? seen, side by 
side, four forms exhibiting plainly the development from var. 
Ehrenbergii to var. crmulatum. (1) Var. Ehrenbergii , 1 at. has. 
20p( Pl.xi , f. 10). (2) Var. cowtrictuni tnihi, lat. bas.28p( Pl.xi., 

f. II). (3) Var. Delpontei mihi, lat. bas.34^(Pl.xi., f. 12). (4) Var. 
crenulaium , lat. has. 4 2/i( Pl.xi., f 13). The forms of var. DelpotUei 
seem to have a strongly granulate apex more commonly than any 
other form in this species. Pl.xi., f. 17-21 show five varieties of 
apex found in specimens of this variety.( Vide note on this varia- 
tion, supra). 

Forma MEDiOL/EViB(Playf.). PL imdiol<ieo« } ante, 1907, 
Pl.iL, f.10. 

Long. 4 10-684; lat bas.30-38**. 

Auburn. 

This is merely an incrassate form of var. Delpontei with 
strongly accentuated scrobiculae. The cells have grown to their 
full length, as the square apex shows; and a slight further growth 
has taken place at the suture. The apex in this form is exactly 
as figured by Delponte, T. xx., f.7. My forma gracilior , l.o., 
p.162, is ouly Ehr. f. minoi' in the same condition. 

Forma conbtricta, n.f. (Pl.xi., f. 14). 

Forma lafcitudine ut in var. Delpontei ; seroicellulis ut in var* 
comtricto conformatis; apicibus rugis granulisve ornabis. Long. 
518-750; lat.bas.30-39; constr.24-31; oeatr.26-34; ap.16-27^. 
Auburn(7, 10, 21), Botany(108, 109). 
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V«r. OVATUM, n.var. (Tl.xi., f.C). 

Forma Z>or. ova*o Nord. consimilis; seinieolluli* e sutum valde 
inflatis; lateribus arl apices rapid© con vergen f ilms; apicibus trim* 
cati«. Forma var. Delprmtei « division© products Long. semi. 
95; lat. max. 44; >»p.21/x. 

Coogee (slide 1 a). 

Var. lNPicuM(Crun.), non Turner, Frw. Alg. E. ImL, T.iv., f.8. 

Long.624-790; lat. l)a«.28-3G; centr 24-33; ap.22-24g. 

Sydney water-»upply(80, 81). 

A plankton form of var. fihrenbergii, or one caused by semi- 
plankton-conditions (a strong current of water). 1 have never 
met with it except in the Sydney water-supply. 

Var. HACULOiDKs(Hoy & Bisset), forma. 

Forma brevior, inflations basal i unica tan turn. Endochroma 
in taanias parietalea 3-4 ordinata. Long. 900- 276; lat. has. 15* 18; 
centr.14-15; ap. 10-12/*. 

Botauy( 109 a). Cum fonnis sequent ibus duabus. 

The semicells were the shape of Pl.xii., f.3«, but without the 
basal plicae. 

Var. BACULtm(Bf4b.) (l)oc. bacnlnm ). (Pl.xii., f.2, 3). 

Long. 178*25 4; lat.bas.12-15; constr 9*10; centr.1315; apB-iO/t. 

Bobany(l09A). Cum priori. 

Endochroma in lamina unica sed parietali disposita. Pyrenou 
dibus nullis. Jn an empty sendee! 1, the base of which was lilted, 
the basal granules were plainly to be seen. They were 16 in 
number, each with a plication ascending half* way up the basal 
inflation. It is noteworthy that there is the same number of 
plicm in Doc. manubrium , Frw. Alg. Madag., p.44. 

Forma major, n.f. (Pl.xii., f.M,. 

Forma granulis basalibus nullis v«l inconspicuis; semicellulia 
perfect© eylindraoeis, supra isthmum valde inflatis et sursum 
interduui levissime constrictis; apicibus aut rectis truncatisque 
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aut rotundatia levisaime inflatis, granulis pliciRve minutissiouB 
ornatis. Endochroma in lamina unica ut. videtur oonvoluta, ad 
apiccm planam ordinata. 

A. Long. setni.200; lat. lms.21; constrict. 1 2; centr.14; ap.16/*. 

B. Long. semi. 244; lat. bas.26; constrict, 16; centi\17; ap.lC/i. 

Auburn, Guildford. 

A. joined with var. Ehrenbergii , I*, with var. Delpontei, the 
endochrome of the. latter specimen not noted. The somicell is 
the shape of var. baculum, but the basal granules or plica* are 
wanting, and the size is larger. The interest and importance of 
the find lies in the fact that, whereas the emlochroine of the var. 
JChrmheryii semicell was normal, the part within the basal infla- 
tions of both seinicol I k was evidently in the form of a parietal 
tubular lamina. This portion exhibited the appearance of vert ical 
fibrils, and this slightly supports my contention that the parietal 
lamina of var. baculum divides vertically into four fillets as the 
cell develops into var. Ehreribcrgii, 

Var. EHRKN»KRGtl(Br6b,), forma. (Pl.xii., 

Forma ad suturam utrinque aerie pliearum obscurarum(oirc. 
9-10 visis) ornata. Long. 5 16; lat. bas.25; constr.21; eentr.23; ap. 
I7fi. 

Botany(109A). Outn antecedenti. 

All the forms in 109 had distinctly punotate-acrobiculate mem- 
branes. The three foregoing all had the same smoothly rounded 
but truncate apex (Pl.xii,, f. 8), and showed such an unmistakable 
similarity that there could be no doubt whatever of their speojfio 
identity. Doc. manubrium W. k G. S. West, Frw. Alg. Ceylon, 
PI. 19, f.ll, and Frw. Alg. Madag., PI. 5, f.3l, is simply var. 
Ehrenberyii and var, Delpontei iri which the basal plica* of var. 
baculum have persisted. It should stand as Doc. trabecula var. 
manubrium . The form here noted is practically the same, but 
the plica* very faint. What difference is there between Pl.xii., 
tla, and Frw. Alg. Ceylon, Pl.l9,f.llt 
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Var. PYGMJJUM, n.var. (PLxii., f 0). 

Forma inflation© nulla vera, seel paullo supra basin constrict 
tione levi; apices versus levitor attenuata; apicibus truricatis 
glabris; uutura proailiente. Endochroma in twnius disposita. 
Long.206; lat. bus, 12; centr.12; ap.9 /*. 

Botany(108), 


COHMAItlUM RKCTANGULAltK Grun. 

A large number of well-known 44 species” combine to form the 
life-history of Cos. rectangnlare . All of them are mere growing 
forms, developing one into another under suitable conditions. 
There is not the slightest doubt about these identifications, 
m all the forms occur together, and show that peculiar likeness, 
under the microscope, which it is impossible to describe or put 
oil paper. Wherever one is found, the others are sure to appear 
on diligent search. The species is very local round Sydney; after 
large and repeated gatherings, not a single one of any of the 
forms here mentioned has been obtained from such rich localities 
as Coogee, Botany, and Centennial Park. The species is entirely 
confined to the clay-soil district of Auburn, Guildford, Fairfield, 
Can ley Vale, etc., where it occurs in profusion; and although 
there a^re other and permanent waters in the vicinity, yet its 
variations are not found except in the tiny drain age pools and 
swampy patches of ground along the Southern railway line, and 
at Auburn. Nor have any of them been noted in the Sydney 
water-supply, the drainage of a large turn at some distance from 
Sydney. As confirmatory of my conclusions about these forms, 
it should be remarked that many years ago at Collector, 250 
miles from Sydney and 2300 feet above sea-level, I found all the 
principal variations associated together before. 

The 44 species” included in this life-history are Cos. jmudojrro- 
tuforane Wil)e(not Kirohner), and /S anyustius North, Cos . sulca- 
tum Nord., Cot. rtpandum Nord,, Cos. sexangulare Lund., Cos, 
hexagonum Elfv,, Cos. Elfvinyii Bac\, and var. saxonicum Rac\, 
Cot . cyclopeum Playl, Cot . odontopleurum Arch.(Koy St Bissett^ 
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♦Scottinh Dostn., Pl.ii., f. 13), Jtavnm Iloy k Bisset, I.c. Pl.ii., 

f. 17, and Cos. protuberant* Lund. The last three 1 have not seen, 
hut the others aie certain. Cos. Jlavmn must go wherever Cos. 
odontopleuruni goes— -the zygospores are exactly alike. The latter 
has already been placed as a f. minor of Cos. repandnm (vide W. 
k G. S. West, Monog. Br. Dean*., iii., 54), 

The following variations of this species have been observed 
here : — 

Cos. rectangulare var. nodi’Latum Playf., ante , 1908, Pl.xii.,f.5 

Long.50-62; lat.38-44; crass. 30-36; ap.17; isth.lO/x. 

Auburn, Guildford(23, 45, 60). Cum forma typiea. 

This is, as far as I know, the final and fully-developed form. 
A vagueness about the apex, which seems to belie this, is pro- 
bably due to the appearance of incrassation at the basal angle 
and upwards, making the upper part of the cell look weaker by 
contrast. 

Forma minor. (Pl.xiii., f.5). 

Long.36-38; lat.28-30; ap.14, isth.10^, 

Guildford (60). 

Both with and without nodules. This form is almost var. 
Cambrenst (Turn.) W. k G. S. West, but a little broader. The 
latter in same gathering. 

Var. CAMBRBN8R(Turn.) W. k G. S. West, forma. 

Forma semicellulis paullo latioribus; infra margined apical e* 
juxta angulos supetiores nodulis singulis utrinque praeditis; 
lateribus angulisque plus ininusve rotundatis. Long. 36; lat.28; 
ap.14; isth.lO/x. 

Guildford (60). 

The nodules in this form were below the apical margin. 

Var. dkntatum, n.vwr. (Pl.xiii., f.46). 

Forma semicellulis ad var. nodulalutn accedentibus; lateribus 
e basi fere parallelis; arigulis basal i bus den tat is. Long. 50-52; 
lat.38; ap.20-21; isfci>.8-12g. 

Uuildford(89, 114). 
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Var. ALTiUH, n.var. (Pl.xiii., f.4«). 

Forma seinicellulis basin versus quadratis; angulis basalibun 
rcctis; lateribus © basi parallelis sursurn ad apices converge!!- 
tibus; apicibus hite-truncatis; angulis lateribus et superioribus 
levigatis. Long.60; lat.40; ap.20; istli,8^. 

Guildford(&9). Cum priori. 

Yar. QUADiUfiKHiNATUM Playf., Lc,. } p.(514. (Pl.xiii., f.l), 

Long.45-52; lat.34-38; crass. 25; ap. front© 15*20; latere 14^. 

Guildford(GO), Fairfield(79). Cum priori rarius. 

With its four nodules at the apex, this has the appearance of 
being a collateral type. It is, 1 think, certain, however, that it 
resolves itself into var. nodi datum . The form of var. C<vnbren$e f 
supra, is practically a forma minor of this, as it must have four 
nodules. 

Var. NOTvruM, n.var. (Pl.xiii., f.2). 

Setnicellulie ultiores, magis quadratoe; lateribus parallel!*; 
apicibus lev iter arcuatis: angulis inferioribus ut in Cos. repando 
Nord. notatis. Long.r>0-51; lat.40-42; orass.24-31^. 

Collector. 

This has the same markings under the basal angles as Cos . 
repandum ; they foreshadow the accentuated angles and pointed 
end-view of var. nodnlatum. 

Var. R*PANDDM(Nord,). (Pl.xiii., f.l 2). 

Forma lateribus perfect© reotis. Long.43*50; lafc, 30-40; crass. 

22 M . 

Collector. 

Cf Nord., Frw. Alg. N. Z., p.58, Ft.6, f.14. This form pro- 
bably develops into var, nodulalnm ; while Nordstedt's form, 
with hollow sides, grows into var. dentatum tilth!. 

Var. ANou$Tios(Nord.), /.c., p.5S, T.vi,, f.l 5, 16. 

Long.32-33; lftt.24; isth.Hp. 

Collector. 
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According to outline, this really goes under var. repandum t of 
which it is the forma minor. Its sides are not so sloping as in 
var. Finmarkiee. Yar. angustiu* has the same relation to var. 
repandnm that var. cyclopenm has to var. Finmarkim , or var. 
Cambrensc to var. notalum . 

Cos. rkctangularr Grun., type. 

Long. 4 3; lat. 3 3^. 

Guild ford (60), Auburn(85). 

Var. {Cos. gotlandicum ft rninnft Wille, Norges 

Fersk., p. 31, T.i., f. 13) I have not yet noted, hut 1 think it 
certainly a var. of rectangular*. From the figures given by Wille 
and Wittrook, and lately by W. &, O. S. West in their Monograph, 
it appears that the common form in Europe is depressed in the 
smmcell, while ours are more generally subquadrate. 

Yar. Finmarkim, u.var. (Pl.xiii., f.13). 

Forma lateribus e lmsi plana rapide divergentihus; angnlis 
Muperiorihiia plus miuusve rotundatis; apicibua areuatis. A vertice 
semicellula) elliptic^ utrinque inflatac. iong.38 42; lat.33*38; 
o rant*. 2 2-2 7/i. 

Collector, Ganiev Vale(llO). 

Develops into var. repandam or var. no luhtium by broadening 
of the base, the sides becoming less divergent. I had this 
originally down as var. pwudoprotuberans (Kirohner), but the 
forms given by Nordstedt, Desm, Grdnl., T.7, f.3, and W. k G. 
8. West, Monog. iii., Pl lxxii., f.0-8, certainly belong to Cos.con- 
tractum Kirch., as does also the Cos. sulcata m var. inerassatum 
W. & O. 8. West, Alg. Ceyh, PI. 20, f. 36-38, a form extremely 
common in this district. The variations of Cos, rectangular c 
(including sulcatum , etc.) never have an incr<tssate centre or an 
open sinus. Cos. contract am, Cos, ellipeoideum y Cos. foveatum 
Schm.( *= Cos. inerassatum Playf., according to G. 8. West), and 
Cos. p$mdop7 t otuberans Kirch., are young forms of Ar, BiUnheimii 
Kac.,(Desm. Nowe, T.vi., f. 17) of which Xan. inchoatnm Not'd., 
and ft mammillatum PUyf., are variations. These forma are all 
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commonly incrassatc in the centre of the semicell; and never 
have a linear sinus, but always ail open one, or, at most, one 
with parallel sides. Compare the Cos. coutractum in line., Deam. 
Polon., T.x., f.10. The development of the latter also is from 
the top downwards; the broad truncate apex tends to remain and 
become broader. In Wille’s pseudoprotuherans } ( — var. rtfr/opeurn 
Playf,, forma) which is certainly a variation of Cos. rec.iangulare, 
the semioell develops from the base upwards, the truncate apex 
being continually obliterated. VVille’s form is aaid(Monog., iii., 
p.70) to lx* a variation of Cos. proluberaus Lund., and this I 
think very probable. The latter, then, must he considered a 
variation of Cos. rectangular**, a form indeed smaller than any I 
have yet observed, but Gutwinski has recorded the type as low 
down as 28 x 25. Like Cos. protuberant* Lund., all these 
reclang ufor^-variations have a minutely and closely punctato- 
scrobiculate membrane, not always so evident as in my figures, 
but always visible. Relying, therefore, on the evidence of Nord- 
sledt and W. & G. 8. West, 1 have relegated the name psnudo- 
protuberant* to Cos. contract nm . Hut my form in Pi.xiii., f. 13, is 
nmnifest)y(38*42 x 33 38) the f. major of WiJlesspecimen(33 x 27) 
and is certainly identical with the ** forma angults superioribus 
Sfunicdlularum rolundatis ” of Borge, Norska Finmark, p.12* 
f. 10, upper semicell. 1 have, therefore, given it the name var. 
Finmarkun . 

Var. rotundatum, n.var, (Pi.xiii., 117). 

Forma var. Finnmrkim angulU superioribus valdo rotundafcis. 
Semicellulie subreniformes; lateribus e basi plana divergentibus, 
tuinimo apatio rectis; angulis lateralibus late rotundatis; dorao 
latissime et perfect** arcuato, Metnbrana punctato-scrobiculata. 
Long.38-42; lat.3236; craas.21; isth.H/*. 

Guildford(114), Canley Vale(llO). # 

This form, of whose connection there is no doubt, affords an 
-excellent example of the smoothing down of a characteristic 
feature iu the stress of celhdivisiou. In the smaller forma com- 
pare var* reniforms and var. sub reni forme. 
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Var. HEXAGONi7M(Elfv.) W. & G. 8. West, forma major* 
(Pl.xiii., f.3). 

Forma major, pne latitudine paullo longior. Semicellulte 
magi8 quadratic, lateribus longioribus; a vert ice elliptic!*? modi is 
lateribus angulatis, polis late-rotundatis. Long. 44; lat. 36; 
crass. 2 4/*. 

Guildford. 

Compare Elfving, Desm. Finsk. T.i.,f.8; synonym Cos. Elfvingii 
Uac., Destn. Poion., p.*27. 

Var 8AXONicUM(llac.). (Pl.xiii., f.6). 

Long.44; lat. 40; isth.fyi. 

Canley Vale(llO). 

Syn. Cos. Eifvinyii var. saxonicum Uac., Destn. Nowe, T.i., £.14. 

This is practically var. Finmarkics with the basal angles 
developed into a tooth. Many other forms occasionally show the 
tooth, sometimes only on one basal angle. The tooth is not per- 
manent, but develops, as the cell grows, u*U> the basal angle of 
var. nodulatnm , 

Var. austral®, n.var. (Pl.xiii., f. 15). 

Forma var. sa£conico(Uac.) consimilis(sine dentibus); lateribus 
brevibus, leviter divergentibus; angulis basalibus acuminatis, 
superior i bus f*>re rectis plus minusve rotundatis; apicibus 
arcuatis. Membraua minute punctato scrobiculata, interdum 
plicis subapicalibus birds, ternisve ornata. A vertice semi* 
ccllulre elliptic^ polis rotundatis (vel aeuminatis '/) utrinque 
iuflatione glabra, bi*, tri-cuspidata vel bi-pupillata. instructs. 
Long. 38-4 4 2; 1*1.36-38; crass. 22-25,*. 

Collector, Guild ford (6 9). 

The above bears considerable resemblance to Cos . sulcatum 
Nord., (forma) W. <fc G. S. West, Alg. Madag., PI. 2, f.28; and T 
had, at first, the intention of making that the type form under 
the name of var. Madagascar ense , However, the Madagascar 
form is slightly flattened above, bus more pointed angles, more 
sloping sides below and the typical sulcatum end-view, in all ot 
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which it leans to var. sulcatum, and is indeed the transition-form 
between the latter and var. australc. 

Forma. (PL xiii., f. 1 4). 

Forma apicibus plus minusve acuminatis, ceteris ut supra. 
Long.42; lat.38; orasa.24^, 

Ouildford(69). Cum priori. 

This form shows the beginning of growth towards a truncate 
apex and subhexagon&l outline. 

Var. ooellatum, n.var. (Pl.xiii., f. 16 ). 

Forma incrassatione ad anguios laterales instructa. Pyren- 
oidibus singulis magnis. Long.40-42; lat.34-35; crass.20; isth ,6f*. 

Guildford(89). 

The peculiar appearance across the lateral angles is not a true 
ocellus, but apparently an incrassation. It seems to be one of 
the ways by which the angle is obliterated. 

Var. patkrbformk, n.var, (Pl.xiii., f. 18), 

Forma aemicellulis subreniformibus; basi plana; angulis later* 
alibixs late rotundatis; lhteribus levissime arcttatia ad apices con* 
YergeutibuS; apicibus truncatis; angulis superiorlbus peene levi- 
gatis. Long.40-42; lat.35-37; ap.12; isth.Sf*. 

Guildford(89), Canley Vale(llO). 

Forma. (Pl.xiii., f.19). 

Forma angulis lateralibus macula incrassata orimtis; ceteris ut 
aupra. Long.40-44; lat. 35-38; basis 30-32; ap.14; iath.8-10/*. 

Canley Vale(llO), Guildford(lU). 

Var. BRXAKGUi.ARB(Lund.). (Pl.xiii., f.22). 

Forma senilis, membrana incrassata. Long. 40; lat.37; isth.fy*. 

Collector, 

Cos, ssxanpulare Lund., Lesm. Suec. T.ii., f.23. The hexagonal 
form is not stable, but gradually develops into a higher form. 
Occasionally, however, it becomes fixed by incrassation. 

36 
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Var. suLCATUM(Nord.), (Pl.xiii., f.21)* 

Long.37; lat.32; crass. 18/*. 

Collector, Moura. 

Cos. sulcatum Nord., Alg. Sandvich. T.i., f.18, 19, This is 
sciagraphioally a variation of sexangnlare (as is also papillatnm 
inihi) with more pointed lateral angles aud narrower base. 
Exactly the same two forms occur here in Cos. biretum. The 
dimensions given by Lundell agree perfectly with Nordstedt's 
highest for Cos. sulcatum. The sulete are not characteristic of 
this variation, or indeed of any of them, being sometimes present 
and sometimes not, in all forms of var. FinmarkUe and var. 
cyclopmm besides. In none have they any permanence, being 
simply a transitory device to allow for the considerable develop- 
ment iu thickuess (crass.) characteristic of the highest forms. In 
the lower forms they are often reduced to a single granule, or 
refractive (but not iucrassate) spot, generally just below the 
apical margin but sometimes nearer the centre of the semicell. 
These hexagonal forms do not constitute a separate life-history 
within the species, or a distinct side-issue of it. In different 
sizes they alternate in development with those forms having a 
regularly arcuate apex. Like most other Desmids, so far from 
being fixed unchangeable organisms, they are merely shapes, types 
of outlines which occur over aud over again with varying dimen- 
sions in different stages of the life-history of the plant. The 
species at its simplest is not a form, but a series of forms, through 
which development moves. This series, however, is, in Cosmo- 
rium , obscured largely by a number of degenerate forms produced 
by repeated division, and by a third set of forms the prod not of 
environment. In this species, however, I have noted a well* 
suadked series in major and minor sizes. Compare r eni forme- 
mhmnifbrtn&cyclop46um»8ubhexagonum t with rotundatum*paUv*~ 
/^rnne^australe-nodulatum. There may be in a species, a form * 
minima, forma minor , forma major, and forma maxima of tbo 
same shape, but never under any circumstances does any one of 
these develop directly into another — always through at least one 
different form. 
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Var. PAPILLATUM, n.var, (Pl.xiii., 120). 

Forma v&r. sulcato conaimilis, sulcis null is, papilla autem sub- 
apicali ornata. Long- 35; lat.33; basis 22; ap.12; istli.Sfi. 

Oanley Val©(110). 

In all the(llO) specimens the papilla was general and distinct, 
allowing plainly in side-view, whether it occurred in vAv.cyciopeum, 
var. mbhexagonum< var. mbreni forme % or var. papillatum. This 
is another point that goes to show that differences in the mem- 
brane are largely due to conditions of environment affecting all 
alike* In other localities, the papilla is rare or only faintly 
-expressed, the form of the cell being the same. 

Var. suBUKXAaoNUM, n.var, (Pl.xiii., f.8a, 11). 

Forma semicell ulis var, cyclopeo congrueutibus, nubhcxagonia 
autem; dorse eievato, plus minusve angulato; interdum papillia 
eubapioalibus 1-3 instructis. Long.33; lat.29; ap,10; isth.6^ 

Guildford(114). 

Found also as : — 

Forma mixta 1. — var. mbhexagonum et var. cyclopeum. Long. 
33; lat. var. mbhtx.2§ t var. cycVll) isth.6/*. 

Forma mixta 2. — var. subfiexagonum et var mbreniforme. 
Long. 34; lat. var. «uM«sc,30, var. «ti6ren.25; istli,5/u. 

Guildford(iH). 

Var. CYGLOPRUM(Playf.), a tUe, 1907, Pl.v., f.12, 

Granulum parvura infra apices saepissime abest. Pyrenoidibua 
.-■singulis. Endochroma vortica liter diviaa. Long. 30-3 <), lak26-32» 
basis 18; crass. 1 8; isth.6-8/*. 

Collector, Guiidford(114). (PI xiii„ f.7). 

This form, first found years ago at Collector, is not uncommon 
diere along with other forms of the species. It turns out to be 
the same as Willed pteudoprotuberarts t minor in Norges Fersk. , 
PU«,f.l8. The breadth being worked out from the figure, hie 
dimensions are 83 x 27 x 21, isth.8/*. It has no connection with 
+Co$. pseudoprotubera ns Kirchner. 
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Var. subbknjfokme, n.var. (Pl.xiii., f.9). 

Forma e var. cyclopeo % angulis lateralibus basalibuaque conflu- 
entibus producta. Semicelluhe subtriangulares; apicibus angustis 
subtruncatis; angulis basalibus latissime rotund Atin; lateribim 
aursum leuiter deplanatia, ad apices rapid© convergentibus; api- 
cibus infra marginem interdurn papilla instructs. A vortic© 
ellipticse, utrinqu© leviter inflate polis obtusis. Pyrenoidibus 
singulis. Endochrorna vertical iter di visa. Long.30-35; lat.23-30; 
orass.15; ap.8*12; isth,5-6/x. 

Canley Vale(llO), Guildford(114). 

The basal angles of this form are always broadly rounded, 
never sharp as in Cos. nitidulnm De Notar., and Cos. gahvitum 
Nord. Var. subreniforme and var. reniforme are produced from 
var. cyclopenm by repeated division. 

Forma mixta — var. cyclopeum et var. subreniforme. Long.30; 
lat. var. cycl 28, var. snbreti. 25; isth.fip. 

Guildford(114). 

Var. reniforme, n.var. (Pl.xiii., f.lOa). 

Forma e. subreniformi producta, dorso depresso. Semicelluhe' 
depresBBo, psene reniforme*; dorso leniter arcuato. Mem bran a 
minute punctato-scrobiculata. 

Found as yet only as mixed forms : — 

Forma mixta 1 . — var. reniforme et var. subreniforme . Long. 
33; lat. rent/ 29, subrenif 29, ap. 10; isth.6fi. 

Fairfield(116). 

Forma mixta 2. — var, reniforme et var. cyclopenm , f. Long. 
27; lat. renif. 25, cycl . 23; isth.5/x. 

Guildford(114). 

The latter is practically identical with the mixed form figured' 
by Borge, Alg. v. Schweden, T.2, £.26; the size also is the same. 
It has already been connected with Cos. rectangulare by W. &G. 
8. West, Monog., p.5G. 

I had at first intended arranging all these variations in three 
sections or subspecies, viz.: — (1) lower sides parallel, (2) lower 
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sides divergent, (3) semicells hexagonal. Simple and reasonable 
as this classification looks, when only a few forms are known, it 
is entirely artificial and broke down at once as soon as proper 
research was made into the life of the species. First, a large 
number of forms appeared, both in quantity and as formas 
mixtas, which had rounded outlines and yet were too closely con- 
nected with more typical forms to be separated from them and 
classed by themselves. Secondly, I discovered that between the 
extremes of the type, on the one liand, and var. eexangulare on 
the other, there might be found every degree of slope in the 
lower sides. This goes far to prove the connection of them all 
in one species. 

St. monticulosum Br^b., and St, forficulatum Lund. 

When a small isolated pool or patch of swampy ground i* 
selected, and the Desmids it contains subjected to close and 
systematic investigation extending over several years, two things 
may be expected. Firstly, we may be simply overwhelmed with 
polymorphic forms, all plainly connected together in life and 
growth (among which will probably be many well-known 
“ species ”), and ail anastomosing together, through transition- 
forms, into a perfect masse. Secondly, a series of forms may be 
obtained, showing every stage in the development of any given 
Desinid; and, by patient search, the difference between any two 
terms of the series may be made as small as desired. 

There might be some justification for the theory that a certain 
similarity in outline is merely the record of evolutionary relation- 
ship, provided we were able to retain a reasonable gap between 
the forms. But when two such evolutionary relations become con- 
nected by a series of forms exhibiting no greater difference among 
^themselves than may be found in the figures of a kinernatograph 
film, we are justified in considering that it is the record of one 
-continuous action. Such a series is figured in Pl.xii., f. 15-20. 

The following are the specifications of the various forms ; — 

St. or bio u lark var, MimcuM(Breb.). (Pl.xii., f.15). 

Long. 30; lat.24; istli.Sp. 
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Ottildford(60). 

The semicells become a little more ad pressed in the next fornv 
which develops out of this — hence the cells are a little shorter. 

Var. guanulosum, n.var. (Pl.xii,, f.16). 

Forma semicelhilis subreniformibus, sinu anguato infcrorsum 
rotundato constricta; angulis lateralibus interdum acaleo minuto- 
pneditis; apicibus interdum levissime deplanatis; lateribus den- 
ticulationibus ininutissiinis 3-f» instructs. A vertiee seraieellida? 
triangulares; lateribus conoavis; angulis inflatis aeuminatis aculeo 
minuto munitis; medio granulis 6 concentrice ordinatiw et mediis 
angulis birds. Membraua minute punctato scrobioulata. Long* 

27- 28; lat.24-30; ap.8-10; isth.B-lO/A. 

Ouildford(60). 

This form is found sometimes with four denticulations and a 
spine (or five without) on each side, developing through var. 
acnleatnm into the JorJiculatum- form; and sometimes with three 
denticulations and a spine (or four without) growing directly into 
var. bi/arium forma. 

Var. aculbatom, n.vsr. (Pl.xii*, f. 17). 

Forma sinu angusto non lineari constricta. 8einicoliul«e Bub- 
triangulares, plus minusve adpressea; apicibus mini me deplanatis;. 
angulis lateralibus in processum bifidum brevissimum produces; 
lateribus levissime convexis, aculeis brevihus geminatis binis 
superne instructis et interdum denticulationibus supra processum* 
A vertiee semicellulso triangulares, interdum angulis inflatis 
lateribus concavis, interdum angulis plants lateribus pcene ant 
perfecte metis; apicibus angulorum coustrictis, in processum 
cylindraceum brevissimuin productis. Membrana punctato- 
scrobiculata. Long. c.ac. 34, s.ac. 30-32; lat. c.proc. 32, s.proc* 

28- 30; long, spin.circ. 2; ap. 10; isth. 8-lOji. 

Guildford(60). 

The end-view is at first with inflated angles and hollow sides, 
as in St. orbicular e; but develops into one with flat sides. Ak 
this stage, the end-view much resembles that of St. mbmontiou* 
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lomm Roy & Bisect (Jftp. Beam., f.7); which is another variant 
of this species. 

Var. BiFAUXUM(NorcL) forma. (Pl.xii., £.18). 

Forma anguJis lateralibus in procensum brevem productis; pro* 
eessibus(spini«ve) sublateralibus inter angulon et apicem superne 
positis. Membrana punctato-aerobiculata. Long, c.proc. 25-38, 
s.proc. 25-30; lat. c.proc.3Q-36, s.proc.24-26; ap.12-14; isth.10-1 2/z. 

Guildford(60). 

Specimens of long.25-28/i, are those in which the apical pro- 
cesses are very short, hardly projecting above the apex. The 
processes, which in Nordstedt’s form are on a level with the 
lateral angles, are here situated higher up, projecting above the 
sides in front view; but as (he semicell develops, they grow out 
more and mote horizontally, and descend gradually to the level 
of the lateral processes. 

St. Toftopekaligevfie Woll ofef. W. «fc U. 8. West, Frw. Alg. CeyL, 

р. 181, PJ.21, 127) is a more fully developed form of var. bifarium . 
The shape of t be body is that of St. orbic.uJare var. muticvm , and 
the size exact(36 x 27, isth.D-5). There is, of course, no specific 
characteristic in the length of the processes — it stands to reason 
that they grow longer; nor is the number of spines of any value; 
it is just as easy for a third and fourth to develop as it was for 
the first two. 

Var. forficu latum (Lund.) forma. (Pl.xii., f.20). 

Forma minor, verrucis basalibus et processibus utrinque ad 
angulos deficientibus. Membrana punctato-aerobiculata. Long. 

с. proc, 34, s.proc. 30-32 ; lat. c.proc. 36, s.proc. 28-30 ; ap. 14 ; 
lath. 1046/4. 

Guildford(60, 114). 

V&r./orjkulatum is a collateral variation with var. bifarium 
in this line of development. In the latter the apical processes 
develop at the expense of the others, while in the former it is 
the lateral processes that do so, the others being reduced (for the 
time) to mere bifid verrucas. LundelLs end-view does not.seem 
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to be quite accurate. There are three pairs of processes down 
each side; there should be three, therefore, (besides the sublatera) 
ones) in ©ud-view. The two denticulations at the apex of his 
figure are the tips of the two apical verrucas at the head of the 
foreshortened angle. 

A mixed form of the above and var. bifarium forma was noted. 

Var. ago E rat u m( P lay £.), ante , 1907, Pl.iv., £21. 

Long. 28; lat. s.sp. 30 p. 

Botany. 

Both front and end-views are quite correct. Var. aggeratum 
is a young form of var. Jbrficulatum } and develops into it through 
var. aculeatum. 

Forma. (PLxii., f.196). 

Forma lateribus apicibusque magis rotundatis, glabris; apicibus 
quatn levissime deplanatis; angulis lateralibus interdum aculeo 
interdum nullo pneditis. 

Common round Sydney. This form, like var. granuloeum, is 
common to both the bifarium and forjiculalum lines of develop- 
ment. Dimensions noted as yet only in : — 

Forma mixta. — var, bifarium t et var. aggeratum £., Pl.xii., 
119. Long, c.proc. 35, s.proc. 32; lat. var. bifar. c.proc. 38, s.proc. 
26; lat. var. agger, c.sp. 34, a.sp. 28 /a. 

Guildford(60). 

St. 8KXANauLARE(Bulnh.) Rabenh. 

Descriptions of variations illustrating the development of 
processes, 

St. sexanoularb var. STBLLiNUM(Turn.). 

Synonyms, St. stellinum Turn., Alg. E. Ind., P1.15, f,6; St. 
eexangulare L 5-radUta immatura Playf., ante 1907, p. 185, Pl.v., 
f.ll. Lat. c.proc. 75- 120/t. 

Collector. 

The processes become shorter and stouter as the denticulatioika 
form. 
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Forma mixta. — var. stdlinum et var. gemmeucetis (infra)* 
Long, c.proc, 34, s.proc.32; lat. slell, 98, lat. gemmetc, 72 /a. 

Collector. 

Var. PLATYCERUM(Joah.). (Pl.xii., 1.9). 

Long. 30; lat. corp. 10, c.proc. 76; isth. 10/a. 

Sydney Water-supply. 

A six rayed form; only an optical section is given of all the 
forms. Compare Joshua, Bunn. Deam., PI. 24, f.2. Whatever 
the author intended Og.l to lie, it can be accepted only as the 
end-view of a four-rayed form. C/. Borge, Austral, siissw., T.2, 
f.23. 

Var. DKNTATUM, n.var. (Pi xii., f.10). 

Forma dentibus triangulis singulis vel aculeis validis singulis 
in vicem prooessuum superiorum instruct*. Long, centr. 30-40; 
lat. corp. 17-18, c.proc. 64-76; istli. 10; long.spin. ad 12/4. 

Sydney Water-supply. Cum priori rarius. 

Fig.lOa shows the spine from another specimen, indicating a 
second mode of development. Granules form on either side of 
the spine, and as these grow outwards into spines the upper part 
of the original falls in and is drawn out flat. 

Var. QJSMM&8CKN8, n.var. (Pl.xii., ill). 

Forma processibus superioribus brevissimis, glabris, bifklis; 
apicibus cellularum interdum product is truncatis. Long.centr.. 
36; lat.c.proc. 80**. 

Collector. 

Var. bubglabrum W. & G. 8. West, forma. (Pl.xii., f.12). 

Forma processibus superioribus perfect© glabris, vel denticula- 
tionibus singulis utrinque munitis. Long.centr. 60; lat.c.proc* 
IQOp. 

Collector. 

Var. aspbrum, n.var. (Pl.xii., f.13)* 

Forma denticulationibus processuum paene in aouleos protractis; 
processibus levifcer inflatis. Long.centr. 60; lat.c.proc. 105/*, 

Centennial Park. Harissime. 



490 POLYMORPHISM AND LIFK-JUSTORY IN THE DESMIDIACRAB, 


Pen. spirostriolatum Barker. (Pl.xiii.,f. 24), 

Long. 210; lat. 18; ap. 10/t. 

Botany(lOO). 

A cell with costte more Bpiral than any I have seen before; 
The specimen shows very well the development of the membrane. 
The new growth perfectly hyaline and unstriate, the older portion* 
rufeacent and costate. 

Cl. rostratum Elu\ (Pl.xiii., f.25). 

Forma cum endochroma G-radiata; vesi culls terminalibus dis- 
tinctis granulos circ. 7 conttnentibus. Membrana corporis 
rufescente, striis nullis. Long. 293; long.corp.152; lat.18; ap.3,4/4. 

Potts Hill(113). 

The beak of the lower semicell approximates to that of CL 
KiUzingii. This species is a most serious example of the way in 
which obvious and striking characteristics have been ignored 
hitherto in the diagnosis of the species, and minute differences, 
which can often with difficulty be recognised, have been elevated 
into fundamental specific characters. Cl. KiUzingii , CL setaccum, 
CL pronum Breb., and elegans Brdb., are all merely growth- 
variations of CL rostratum as the nomenclafciiral type. In this 
connection it should be noted that W. <fc G. S. West, iu their 
Monograph, have failed to recognise CL pronum Bt*6b. Brdbisson 
in his “Liste,” pp. 156-1 57, uses the same words to describe the 
beak of Cl. pronum as of CL setaceum, viz .; — u prolong ft merit fili- 
forme diaphane,” the apex “obtus et mOme un peu renB6.” CL 
pronum, which is not uncommon round Sydney along with CL 
KiUzingii , has a body about one-half the length of the cell, much 
longer proportionately than in Cl. wtaceum, and about 8/* broad. 
Sometimes the body is fusiform and evenly attenuated, but some* 
times flat on one side (more or less) and inflated on the other. 
The latter is Br^bisson’s form, and gives rise to his remark 
u Ce Closterium ressemble au CL gracile The membrane is 
generally slightly rufeacent and faintly striate, the striee always 
with difficulty detected. CL tlegans Br6b., in my judgment, is a. 
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young form of Cl. pronwn in which the setaceous beak in not 
4]uite farmed, the tip acute. Cleve's figare, Sverige# sdtvafcfcens- 
alg. f £.8., shows both these forms together, the lower neimcell 
pt'Onnni, the upper (slogans. The range of dimensions noted in 
Australian specimens was : — Long. 159-400; hit. 7-11; ap.circ,2/i; 
with broader specimens of lat. 13-18 intermingled. The latter 
verged on Cl. nctncenm^ but the body proportionately longer, and 
atIH the tendency iu the inflation to he towards the inner side. 
UMbisson’t* figures work out at about : — Long.454-483; lat.9-13/*. 
Baciborski, Desrn. Ciast, p.10, Pl.i., f. 40, gives — Long.314; lat 8; 
ap. 2/* — membrana luteola, subtiliter striata. Compare the 
remark k by Bornard, Protococc. et Pesra., p.64, and his figure 
Pl.L, £.54. 

Trip, ohacu.k var. suPKRHUM(Maskell) Nord., forma. 

(PLxiii., f.26). 

Long.semi.c.sp. 290, oentr. 278; lat.bjis.c.sp. 60, s.sp. 3 8/*. 

Botany(2o). 

This specimen I noticed lately in the same sample that yitilded 
Trip, sarralHtn Playf. ( ante 1907, Pl.ii., f.2). By comparing it 
with the latter, the development of the teeth may be observed. 
From the back of each tooth, a second grows out, the two 
together forming a bifid verruca (cf. var. ornaium Borge, Austral- 
liiflsw., T.4, f.r>6). The latter may become still more elaborate 
by growth of additional verruca*; note the three basal verticils 
in my figure. In a note, l.c. t p.lG3, on Trip, eerratum, l 
remarked that such a form might develop either into var. 
ai^rhtim(Mask.) or into var. bidentatum Nord. As a matter of 
fact it does both. Here we have an example of the former; and 
lately I noticed a cell of this kind with the teeth of Cl . serratum 
but drawn out at the tips into aculei in length equal to one-half 
the diameter of the cell, nearly twice as long as those in 
NordstedPs form. AH forim of Triphceraa are growth-variations 
of one species, vis.. Trip. graciU Bailey, 1851, e.g. var. verti- 
eillatum Bail, 1848, var. acukatum Nord., var. bidentalum Nord., 
var, iuptrbum Mask., var. occidental* Turn., var. bilobatum Turn.,. 
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var. serratum Playf., and var. dcnticulatum(Vlayt) G. S. West. 
Why not apply this same rule to the other genera 'f 

Doc. trabecula var. Delpontbi mibi, form®. (PLxi., 17). 

Long. semiceU. per ordinem deorsum 210, 133, 133, 162, 180, 
162, HO, 310/*. 

Slide 110a. 

The lengths of the semicells A, A, viz., 210^. and 310/a respect- 
ively, show that the original cell was not complete when the 
.first division took place. 


EXPLANATION OF PLATES Xl.-XIV. 

Plate xi. 

Fig. 1. —Doc. trabecula Ebr.(b) + var. truncatum (Breb.)(a) (X232). 

Fig. 2.-— ,, var. trunccdum{fh6b.) ( x232). 

Fig. 3 — The Baine dividing { x 232). 

Fig.4. — Doc. trabteula—lorm with square base — outgrowth of fig.5 (x347). 

Fig. 5. — ,, var. Farquhar*onii(Hoy) ( x 347). 

Fig.6. — var. oraiutn , n.var. { x347). 

Fig. 7.— „ var. Velpontei mihi ( x 1)6). An example of double 

division, a phenomenon which is very common but not very often 
seen, as the chain of cells necessarily breaks up very easily. A, A, 
the original semicells; B,B» the semicells formed at the first divi- 
sion; C,C, and £>,D, semicells formed at the second division. 

Fig. 8.— Doc. trabecula var. diadtmatum, n.var. { x 232). 

Fig. 9. —Doc, trabecula more advanced in growth (x347). 

Fig. JO. — , , var. Ehre nhtrgii( Brcb. ) ( x 84 7 ) . 

Fig. 11.— „ var. con$trictum t n.var. (x847). 

Fig. 12. — ,, var. Velpontei raihi ( x 347), 

Fig. 13. — „ var. crmulatutn( Hoy k Bissett) ( x347). 

Figs. 10-13 are four forms found sido by sido in a mount made from a 

single mucilaginous growth of desmids. They serve to show the develop- 
ment of var. Ehrenbergii into var. crenulatum. 

Fig. 14. — Doc. trqbecula var. Velpontei t. comtrkfa, n.f. (x347). 

Figs. 15-16. —Doc, trabecula var. maximum Reinsch, Australian forma 
( x 232). 

Figs. 17-21.— Various forms of apex in Doc. trabecula var. Velpotdei raihi 
( x 463). 
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Plate xii. 

Fig. 1* — Dor. trabecula, var. Ekrcnberyii (Br(*b.) (aH-a baculum shaped 
semicell (b) (lat.bas.21) showing that the chloroplast altera from an 
incomplete tube in var. baculum to parietal fillets in var. Ehren- 
bergii as the cell develops. The lower portion of the endocbrome 
la still undivided in (a), and the apical part in (b) shows the 
original axillary famine. Pleurotanium is only the adult form of 
Docuiium. ( x 347 ). 

Fig. 2.— Doc. trabecula var. bacuhim (Breb.) showing the tubular parietal 
chloroplast ( x 463). 

Fig.3.— Dor. trabecula var. baculum (b)+u younger form in which the basal 
granules are replaced by fainter plicm not visible beyond the margin. 
There is thus no essential difference between the granules and the 
plica,* ( x 463). 

Fig. 4. — Doc. trabecula var. baculoide* (Roy A BUaett), forma ( x347). A 
curious form, uniting the shape af var. hacnloidtn , the basal plicro 
of var. luxculum and the si?.e{lat.bas48) and apical granules of var. 
Ehrenbergii. 

Fig .6.— Doc. tmltecula var. Ehrenbergii (Brtfb.), forma (x347). Basal por- 
tion only, to show the faint plicae discernible on either side of the 
isthmus. 

*ig.6. — Doc. trabecula var. pygmamm^ n.var. ( x463). 

Fig. 7. — Doc. trabecnla{ b) + var. fruncatum, a living speoimen, showing the 
M cellular ” arrangement of the protoplasm ( x347). 

Fig. 8. — Apex of forms of D. traUcufa, viz., var. Ehrcnbergii f var. baculwn, 
and var. pygmcmm^ all found together in one gatber>ng(No.l09). 
Ilie cell-wall of all these was strongly punctato-sorobiculate, as 
shown; at the ends the pores could plainly be seen running through . 
the imrassate membrane ( x 463). 

Fig. 9.— St. ecxungvlart Buinh.. var. plaiyctrum{ Josh.) (x 463). 

Fig. 10. — „ var. denlatum t n.var. (x463). 

Flg.ll.— „ var. gemmetccne, n.var. ( x 463). 

Fig. 12.— ,i var. eul^gloiunm W. A G. 8. West, forma ( x 463). 

Ftg.13.— ,, var. asptrum, n.var. ( x 468). 

Fig. 14.— „ type(x463). 

Figs. 94 4 show the development of the upper processes In St. eexangulare. 

Fig. 15.— $t* orbicular*! var. mf<ftVtmi(Brdb. ) ( x 695). 

.. var. gramtlowm, n.var. (a) end ( x B9f>). 

Fig. 17- — ,, var. acufeatum, n.var. (a) end (x095). 

Fig. 18.— „ var. W/ari‘am(Nord.) f. (a) end { x 695). 

Fig. 19. — 8h Qfb. var. btfarium f. , (a) + var. aygeratutn Play f., forma (b), 
( x468). 

Flg.20.-5L orb . var. forjicufatum[hmd.), forma ( x 695). 



494 P0LYM0KPUI8M AND LIFK-HI8T0EY IN THK DKSMIDIACftJV, 


Figs. 15-20 show the growth of the processes in St. monticulosum Br6b. , 
And St, forfitnUcUwn Lund. , and the development of these dearalds oat of 
St, orbiculare var. muticum (Breb. ) All the forniB were found in the same 
.gathering(OO) in quantity , except fig. 20. 

Fig.21, — Doc. trabecula var. crenulatum t showing reticulate incrassation 
( x 463). 

Plate xiii. 

Fig. 1.— Cos. rectangular# var. qatulrigeminatum Playf., (a) side ( x A68), 
Fig.24 — ,, var. natatum , n.var. (a) side ( x463). 

Fig.3. — „ var. hexugonuin{}£liv .) W , & G. S. West (a) end 

( x 463). 

Fig. 4. — Cot. reel. var. a hint (a) n.var. -f var. dentatum (b) n.var. ( x463). 
Flg.5. — ,, var. nodtUatum Playf., f. minor , n.f. ( x695). 

Fig.6. — i, var. «a#omVtm'Rac. ) ( x 463). 

Fig.7.— , t var. cydopeum Playf.) ( x695). 

Fig-8. — ,, var. mbhexagonum, n. var. (a) 4* var. cycloptum( b) ( x 695). 

Fig, 9. — „ var. subreniformc, n.var. (a) end ( x695). 

Fig. 10.— „ var. renifonn ? (a) n.var. 4- var. cydopcum (b) ( x 695), 

Fig. 11. — Cos. redangtUare var. snbhtxagonum forma ( x 695). 

Fig. 12. — ,, var. repand uwt( Nor d.), f. (x403). 

Fig. 13. — „ var. Pinmarkiai t n.var. ( y 403). 

Figs. 14- 15. — ,, var. ausirate, n.var. ( x 463). 

Fig. 16. — ,, var. ocdlatum, n.var. (x463). 

Fig.17. — „ var. rotundcUum t n.var. (x695). 

Fig,18. — ti var. patereforme, n.var. { x 695), 

Fig. 19. — ,, ,i forma (x695). 

Fig.20.«— ,, var. papillaturn, n.var. ( x695). 

Fig.21. — ,, var. #u/caf?m(Nord.) ( x 695). 

Fig. 22.— „ var. se;r<xn{;u/are(Lund.} f. senilis ( x 468). 

Fig. 23. — Doc. trabecula var. &rcfeldii{ latv.) (a) 4 * var. truncatum(b) ( x 463). 
Fig.24. — Pen. spirostriolatum Barker, forma ( x 463). 

Fig. 25. — Cl. rostratum Khr., (a) 4 * var. KiU%\ngii{ BrCb. ) Klebs (b) ( x 463). 
Fig.26.— Trip, gradlt var, super&wmlMaskell) Nord., forma ( x232). 

Plate xiv. 

Figs.1-10.— Degeneration in type produced by continuous cell-division duo 
to rise in temperature. The forms are not described or named* m 
they came about under more or less artificial conditions. (Figs. 7*6 
x 347. The rest x 463). 

Fig.l. — Micr, truncata var. decemdentcUai Nag. ) , the original ceils. 

Figs, 2*4.— Results of first, second, and third divisions respectively. 

Fig.6.— Besult of fourth division. Figa.5, 46 and 65 resemble Micr. fade* 
Brfeb. , cf. Turn., Alg. E. Ind., T.vi., f.7» 8. 
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Fig.6. — Result o! fifth division; 6a is practically After. osciians It&lfB, 
f. minor . 

Figs.7-8. — Lateral lobules of Micr, truncata var .decemslentata developing 
into the type by growth of additional spines and cleavage of lobules. 

Figs. 9*10. — Examples of continuous division, halves of 4-celled chains (six 
immature semicelle with a more mature semicell at each end); (9) 
in Ar. triangularis ] ; (10) In Micr, truncata var. decemdenlaia. 

Fig. 11.— Part of a very long chain of degenerate cells of Doc id in m trabecula, 
produced by continuous division. The cell A-j B has divided a 
second time before R haB completed its previous division, being not 
yet out oil by a septum. The chloroplasts were continuous through 
three semicells. All these four oello were alive, and joined into a 
chain, as marked. 
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INTRODUCTION. 

In June and July, 1909, it was my good fortune to vimt the* 
Conrad Sfcannite Mine at Borah Creek. Tho Manager, Mr. L~ 
Judell, made my stay a very pleasant one, and afforded nS& every 
facility for investigating l he mine throughout the greater part of 
the workings. Unfortunately mining operations were suspended 
at the time of my visit; and though the water was being kept 
out of the main drive, the bottom level was still under water and 
could not be examined. It is my desire to record here my great 
appreciation of Mr. J udoll’s kindness and help in assisting me to* 
an understanding of the mine and its workings. 

[The mine was again visited in May, 1910. It was then 
under the management of Mr. Beasley, to whom, as well as fcc* 
Mr. J. F. Stephen, I am indebted for tho information obtained 
during this second visit.] 

The Conrad Starmite Mine is situated on Borah Creek* ah 
Howell, about 18 miles soutli by west from Inverell. It may be 
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reached from the latter town either by the Inverell-Copeton 
Hoad, or by a turn-off from the Inverell-Bundara Road. The 
country in the immediate vicinity of Howell presents some very 
interest ing physiographic features. The New England Plateau 
is here worn to the level of the Stannifer* peneplain, above 
which residuals of an older peneplain about 400 feet higher are 
visible. This plateau is intersected by the Gwydir River, of 
which Borah Creek is a tributary. 

The country-rock is one of the “ acid granites.”! and is of a 
reddish colour on account of the abundant pink orthoclase 
crystals present Comparatively large areas, several acres in 
extent, of smooth bare granite relieve the forest-greens by their 
brick-red colour. This is specially noticeable on the northern 
slopes of the hill facing the town. Tho Borah Creek Lode has 
proved of less hardness than the “acid granite,” and its con- 
aequent more rapid rate of erosion lias determined the position 
of the creek, which follows the outcrop in a most marked manner 
(see text-fig.l), The lode has been intersected by one con* 
upiouous fault which 1ms thrown it, and has also left its mark 
Upon the topography. Where the fault crosses the lode in 
Borah Creek, a small tributary is developed on each side along 
the line of the fault-plane (see text-figs. 1-2). 

Gbology. 

The geological formations of the district consist of three units, 
elates, granites, and basalts. 

Th$ $lates are the oldest series, and are probably of Silurian 
age. They are everywhere much altered by the intrusions of the 
later granites. The nearest occurrence of these rocks to the mine 
is * comparatively small patch, situated about 2 miles to the 
north by east from Howell. 


* Andrews, E. 0., “ The Geology of the New England Plateau. Port i.. 
Physiography.” Records Geol. Survey N.S. Woles, Vol.vih, pp.281, 1904. 

f Ibid., Parts 11. and Hi., with special reference to the granites of Northern 
Hew England. 
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The basalts are the youngest formations, and, like the clay* 
atones, do not occur closer than a mile or thereabouts to the 
mine. Even at this distance there is no great development of 
basalt, the occurrence being of the nature of cappings to Tertiary 
leads. The basalts themselves have been clearly demonstrated 
to belong to the Tertiary period. 

It is with the granites that the ore-deposits are concerned; and 
of these granites there are two main types. The most important 
in this discussion is the u acid granite/’ previously mentioned; 
and the other has been designated, by me, the Tingha Granite. 
The latter is certainly the older rock, and has been intruded by 
the “ acid granite.” It is a hornblemle-biotite granite, with large 
porphyritic crystals of plagioclase felspar. The “ acid granite ” 
consists almost entirely of quartz and felspar in its type develop- 
ment. Various phases of it contain small proportions of biotite, 
and tourmaline is occasionally present. Micrographic inter- 
growth of quartz and felspar is a very characteristic feature. 

A small part of the generalised map of the district (see text* 
fig. 3) given in a former paper* is reproduced to show the approx- 
imate relationships of the geological units in the vicinity of the 
mine. The boundaries here have not been traversed, and are 
only crude approximations; yet they are sufficiently accurate for 
the purposes of this discussion. 

Ore-Deposits. 

Jt will be seen, by reference to the map, that the ore-deposit 
at Borah Creek occurB in a tongue of “ acid granite,” at no great 
distance from the contact formed by iu intrusion into the Tingha 
Granite; iudeed the south-eastern portion of the ore-deposit 
crosses the junction of the granites. The lode, though readily 
traceable on the surface for over two miles, has, for such a per- 
manent ore-body, quite an insignificant outcrop. Towards its 
north-western limit the main lode is joined by another, known 


•Cotton, Loo A,, “The Tin-Deposits of New England, N.8.W. Part I. 
The Elsmore-Tingha District.” Proo. Linn. Soo. N.S. Wales, 1909, p.733. 
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as the King Conrad Lode. The main lode has now been pros- 
pected for more than a mile in length, and the ore-values have 
proved fairly uniform over that distance. Shoots of ore do occur, 
but these will be considered later. The main drive in the mine 
is at the 400-foet level from the King Conrad shaft, and this is 
connected right through to the Conrad shaft, about half a mile 
to the south-west. Several shafts have been sunk on the lode, 
and these may be seen by reference to text-fig. 2. As the lode 
outcrops on the summit of the hill, about 400 feet above the 
King Conrad Mine; and as the deepest level is the 550 feet drive 
from the bottom of Moore's shaft, the vertical extent of the ore- 
body has been proved for about 1000 feet. 

The chief minerals present are quartz, galena, sphalerite, 
araenop 3 ), rite, pyrite, chalcopyrite, and stannite. The combina- 
tion of these makes the ore a very refractory one; and the 
metallurgical problem has, so far, been the stumbling block in 
the development of the mine. 

The fracture system of the district is worthy of some considera- 
tion, as it enables the relative age of the ore-body to be deter- 
mined. Observations of joint-systems show that the following 
directions of jointing are represented within two miles of the 
mine. The bearings are given in degrees, measured clockwise 
from north, which is taken as the zero-position. 

25*. 43°, 92’, 103°, and 355°. 

A comparison of these directions with those prevalent in the 
Elsmore-Tingha tin-bearing area,* some 10 miles to the east, 
shows that they may all be grouped in the representative systems 
of that district. The bearing of the King Conrad Lode is 98’, 
and that of Alwell’s lode is 85*. These both correspond to 
known fracture-systems of the area just mentioned. The main 
Conrad Lode, however, bears 125*, and does not correspond to 
any of the important systems of fracture above referred to. This 
lode, moreover, is thrown by a fault bearing N.IS’W., which 
direction has no representative in the Elsmore-Tingha District* 


Cotton, toe. c it., p.732. 
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From this it would appear, that the main Conrad Lode and the 
largo fault which intersects it, are younger than the Elsznore- 
Tingha system of fractures; for it is difficult to imagine how Much 
a large and permanent fissure could have escaped alteration 
during the epoch of formation of cassiterite veins. The fault 
referred to is, in the main, due to horizontal strain. The faulU 



Text-fig. 3.— Illustrating the relation of the 
lodes to the geology of the distriot. 

T.O., Tingha Granite— A. G., Acid Granite— 

B., Basalt-— S., Slate. 

plane is nearly vertical, hading slightly to the west; and the- 
horizontal displacement of the lode, which is itself practically 
vertical, amounts to about 15 feet. It is probable that the 
fissure was formed to relievo the strain due to the final stages i & 
the cooling of the. granite-stock. 
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The Lodes. 

The King Conrad Lode has been mentioned as a fissure joining 
the main Conrad Lode from the south-west side. The main shaft 
was sunk on the north side of the lode to a depth of 400 feet, 
and the lode was then worked by a main drive from this level, 
which was carried on to the Conrad Lode. There was no indi- 
cation that the King Conrad Lode crossed the Conrad Lode, and 
work has not been carried on beyond the latter ore-body. 
Another level has been driven at 150 feet, and most of the good 
ore has now been stoped aV>ve this level. The lode is narrow, 
varying from about 9 inches up to 3 feet in thickness; the 
average width is about 18 inches. The lode-material consists of 
quartz, pyrite, arseuopyrite, argentiferous galena, sphalerite, 
chalcopyrite, and st&nnite. The last of these was not observed 
in any portion of the lode visited by me, but the Manager informs 
me that its presence is revealed by analyses. The fissure is a 
clean break, and the lode is exceptionally free from brecciated 
masses in the lode- material. Near its junction with the Oottrmd 
Lode there is, however, a large lens of granite at the 400-feet 
level. The lode abuts sharply against the granite-walls, which 
have not been impregnated with mineral to any extent. There 
is no soft easing or “ dig ” to the lode, but tlio ore-body is 
‘•frozen ” to the walls. An excellent section of the lode at the 
WO* feet level was sketched from a fresh fracture (see text-fig.4). 
The ore-body here consisted of a solid mineral mass about 2 feet 
wide, and a couple of Btnall veins each about an inch wido, 
running parallel to the main mass. The three outer layers of 
mineral are symmetrically disposed on each side of the lode, while 
the two ceutral bands destroy the symmetry of the whole. 
Arsenopyrite, as a solid crystalline mass, occupies the outermost 
zone; next comes n band of sphalerite and chalcopyrite; and the 
third zone is a band of milk-white, crystallised quartz, which 
towards its outer margin, is intergrown with argentiferous 
galena. The central portion of the vein is filled by two bands 
of mineral, one of arsenopyrite and the other of argentiferous 
galena. 



504 


THE ORE-DEPOSITS OF BORAH CREEK, 


A noticeable feature of the lode is that there is practically no 
zone of oxidation, the sulphides being found right at the surface. 
What little oxidised ore does exist, occurs on the slope of the hill 
near Moore’s and Davis’ shafts, and extends only to a depth of 
30 feet. A very interesting example of metasomatic replace- 
ment of galena by quartz is to be seen in one of the upper stopes. 
Here the crystallised galena can be traced gradually into pure 
quartz. The quartz has retained the cleavages of galena to per- 
fection. Samples of the latter, in thin seams between flat sheets 



a bcdbedcbac.aqa 


Text* fig. 4. — Section of King Conrad Lode, illustrating sequence 
of the ore-deposition. 

a, granite slightly altered next the lode— b t arsenopyrite~-e, 
sphalerite and chaloopyrite— d t quarts Intergrown with argen- 
tiferous galena and sphalerite— e, argentiferous galena— c x small 
banded veins, ohiefly sphalerite and galena. 

The Conrad Lode. 

of quartz, may be observed where the replacement is not quite 
complete. The replacement has been effected by surface-waters* 
It is worthy of note that this metasomatic action has taken 
place in the main ore-shoot of the King Conrad Lode. A glance 
at text-fig.2 shows the position (marked A) with reference to the 
ore-shoot, which may be seen as an irregularly shaped mass 
pitching easterly. 

The Conrad Lode is undoubtedly the main ore-body; it per* 
m*u for considerably more than a mile in length, and has been 
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prospected for over 6000 feet along the line of outcrop. The 
latest figures show that the mine has been worked continuously 
for more than 4000 feet along the lode. North of its junction 
with the King Conrad Lode the outcrop is not so well marked, 
but two prospecting shafts sunk along the line of lode have both 
shown ore-values. The lode has been mainly worked between 
the King Conrad and the Conrad Shafts. These shafts have 
been connected, at the 400-feet level, by a long drive along the 
ore-body, and much of the ore has been sloped from this level, 
practically, and in some cases actually, to the surface. From 
* the ground-level, at the Conrad Shaft, an adit has been driven 
into the “Big Hill” for about 2000 feet; this is connected 
with the surface by Moore's Shaft. The mouth of this latter 
shaft is some 300 feet above that of the Conrad Shaft, The 
accompanying section (texbfig.2) illustrates the positions of the 
shafts referred to. 

The Conrad Lode, like the King Conrad, has a well defined 
ore-shoot, pitching to the sou th-east at a steep angle. This is 
represented by the shaded area in the figure. A very prominent 
feature of this lode, in which it differs from the King Conrad, 
is the presence of a conspicuous soft casing or “ dig,” as it is 
termed. This occurs sometimes on one, and sometimes on the 
other side of the fissure. It is always intermediate in position 
to the lode and the country-rock. It varies from 2 to 9 inches 
in width, and is of a clayey nature, with abundant quartz-grains 
similar to those in the granite. The junction of this clay-selvage 
with the granite-wall is frequently marked by aliokansides; and 
the stri® are vertical in some cases, and horizontal in others. 
The presence of this soft baud is of great economic importance, 
as it enables mining to be carried on at a minimum cost. 

As far as the mineralogical structure of the lode is concerned, 
it resembles that of the King Conrad. The constituent minerals 
are the same, consisting of arsonopyrite, py rite, galena, sphalerite, 
- chalcopyrite, stannite, and quartz. In this lode the stanuite, 

< though more abundant than in the King Conrad Lode, is yet only 
present in small quantity— the tin-content averaging about 0*8 % 
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of tho ore. The silver-values for average ore are higher than in* 
the King Conrad Lode. The silver is probably associated with 
galena, (possibly as sulphide of silver) but assays show that, of 
the metalliferous minerals, arsonopyrite and sphalerite also con- 
tain appreciable quantities. It was also noticed that, whore the 
galena is associated with sericite, the silver-values are higher; 
and it is possible that the sericite itself contains silver. 

Text-fig.5 is a section of the lode, which is symmetrically 
handed, and shows the same order of deposition as was noted in 
the King Conrad Lode. This lode, too, is rather wider than the 



Text-fig. 5. — 111 list rating the handing of the Conrad 
Lode. 


a, granite — «, soft hand of kaolinised rock, the 
14 dig ” — 6, arsenopyrite— c, sphalerite and chaloopy- 
rite merging into sphalerite and galena—^/, comb- 
quartz. 


King Conrad, its average width being about 2 feet. This section 
differs from that of the King Conrad Lode chiefly in the exist- 
ence of a pronounced 44 dig,” which has l»een described. The 
outer bands are of arsenopyrite, and these are followed by 
admixed sphalerite and chalcopyrite, which pass over into a zone 
of mixed sphalerite and argentiferous galena. The central 
portion of the vein is filled with quartz exhibiting well marked 
comb-structure. It was difficult to select a specimen of suffi- 
ciently large size to illustrate the nature of the banding, but 
Plate xvi., gives a fair representation of portion of the lode* It 
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is worthy of note that the widest portions of the lode are usually 
the richest. 

The shoot previously mentioned, and represented in text-fig. 2, 
is wider than the normal vein. The latest developmental work 
in the mine was carried out in prospecting this shoot. M core's 
shaft was sunk 150 feet below the main drive, and a winze 
(marked C in lext-fig.2) was put down to the same level, from a 
spot some distance north, in the main drive. From the bottom 
of each of these, drives were started to connect with one another. 
A very interesting and important phenomenon was observed in 
the drive from the bottom of the winze. After driving for a 
short distance, it was found that WAter was entering the drive 
underfoot. A further examination revealed the fact that the 
water was proceeding from the clay-selvage. After this, the 
drive was observed to become hot and stuffy, as well as being 
continually wet. Unfortunately the temperature of this rising 
water was not recorded, but the Manager is of the opinion that 
it was appreciably warm, and that the heat was due to this 
cause. The foul air was probably due to gases emanating from 
the water. The amount of water entering the drive was esti- 
mated at about 4,000 gallons per day. This drive was under 
water at the time of my visit. The drive from Moored shaft did 
not meet with any such phenomena, and remained cool and fresh 
throughout. 

Another interesting feature in this part of the mine is the 
abundant replacement of crystallised quartz by zinc-blende. This 
process has been most active at the spot marked B in text-fig.2. 
it will be seen that this is close to the place where the water 
was observed entering the mine from underfoot. The signifi- 
cance of this will be pointed out later. 

Three phases in the replacement are well marked : — 

The first consists of masses of crystallised quartz in which au 
occasional crystal of quartz has been partially or wholly replaced 
by zinc-blende. In this phase, the crystals adjoining the replaced 
crystal are unaffected by the process(Plate xv, fig. 2, A). 
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The second consists of masses of crystallised quarts, in which 
<many of the crystals have been attacked— some wholly, and 
others partially replaced by zinc-blende. About one-half of the 
original material has been attacked in this phase (Plate xv., 
%2,B). 

The third consists of masses of zinc-blende, most, if not all, of 
which has replaced the crystallised quartz. There still remain, 
strangely enough, odd crystals of quartz which have quite pre- 
served their integrity, though completely surrounded by zinc- 
hlende(Plate xv., fig.2,C). 

These facts have suggested to me that, in metasomatic changes, 
the molecular structure of the crystals plays a very important 
part. It would appear that a complete crystal may preserve ita 
integrity even where a wholesale metasomatic change is taking 
place, and yet, as in the first phase, another crystal may entirely 
break down in the midst of a resisting body of crystals. This 
has suggested, further, that if, by some means, a portion of a 
complete crystal be destroyed, the remaining part is in a state of 
unstable equilibrium, and is thus much more readily attacked 
than a complete crystal. This might be explained by supposing 
that each molecule is less strongly attached to the crystal by the 
attractive forces of its fellow-molecules on a fractured surface, 
than when in a complete crystal. This may also explain the 
readiness with which metasomatic processes, in general, operate 
along cracks in various minerals, as sericite after quartz, etc* 

Galena was also found crystallised in the quartz in juxtaposi- 
tion to the metasomatic zinc-blende, but no definite evidence 
could be obtained to indicate that it was a metasomatic product. 
It is probable, however, that such is the case. 

At various places throughout the mine, numerous vughs occur*. 
These are lined with large quartz-crystals projecting inwaftfo 
towards the centre of the cavities. The vughs vary in size from 
a few inches to several feet in diameter; and are generally bean- 
shaped, and have their long axes vertical. It is worthy of note 
that these cavities frequently contain hydrous iron-oxides. 
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An occurrence which is quite rare in the mine, is the presence 
of molybdenite. A small piece of that mineral, about the size of 
a shilling* was found on the north side of the Conrad Lode, at 
its junction with the King Conrad Lode. There is no evidence 
of cassiterite or allied minerals in connection with this discover}*. 
Small pieces of molybdenite were also found in the adit-lev cl, and 
in the 100-feet level, at the Conrad Shaft. The wall-rock bound- 
ing the Conrad Lode has uot been altered to any great extent. 
It has been impregnated for a few inches, chiefly with arsenical 
pyrites and soricite, but the change is not very marked. 

The Genesis of the Deposits. 

Tt has been shown that, though the bearing of the King 
Conrad Lode corresponds to a well marked fissure-system in the 
Tingha area, some ten miles to the east, yet that of the Conrad 
Lode is quite unique in direction. It is well established that 
the tin-deposits are due to the ascent of heated vapours and 
liquids along lines of fracture; and hence, had the Conrad fissure 
been in existence at the time of the formation of the tin-bearing 
veins, it is inconceivable that it could have escaped alteration by 
the tin boaring solutions. Hence it is fair to assume that this 
important fissure is younger than the tin-veins. 

Again, it is probable that the King Conrad fissure was initiated 
contemporaneously with the corresponding set of fractures in the 
Tingha area, but that it remained closed until crossed by the 
heavier Conrad fissure, for it would appear that both lodes have 
been formed simultaneously. It has been mentioned that the 
Conrad Lode lies at the margin of a large tin-beariug district, 
and this must not be overlooked in considering the origin of the 
deposits. 

The occurrence of cassiterite in association with metallic 
sulphides is by no means uncommon. In a previous paper, # I 
have mentioned several instances; and these I would here reca- 
pitulate, in order to trace a connection between tin-veins proper 
and silverdead veins. 
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There occur in the Tingha District — 

A.(l) Tin-veins proper — with no metallic sulphides. 

(2) Tin-molybdenite veins. 

(H) Tinarsenopyrite veins. 

13.(4) Tin-copper-arsenopyrite veins. 

(5) Tin-copper-galena veins. 

0.(6) Tin-silver-galenazincblende-copper-at senopyrite veins* 

These six types fall into three groups — 

A. Tin as oxide in association with oxides. 

B. Tin as oxide in association with sulphides. 

C. Tin as sulphide (starmite) in association with sulphides. 

Thus a complete gradation can he traced from tin-veins proper 
to lead-veins in this district. This, then, indicates a common 
origin for both types of veins. In this connection it is interest- 
ing to compare the Conrad Mine with other silver-lead mines in 
different parts of the world. 

Professor Vogt* has written an interesting nummary on this 
point which reads as follows : — “ For the older as well as the 
younger ones [mineral veins], we may declare that a clear genetio 
connection with eruptive rocks can be established. In some 
eruptive districts the latest eruptives of the series exposed are 
even later than the ore veins; hence the formation of the latter 
must have occurred during the eruptive epoch.” 

“ Partly for this reason, and partly because of the fact that, 

- on the whole, the veins are generally independent of the petro- 
graphic nature of the country-rock, I think we are warranted, 
in this department also, in assuming, as a working-hypothesis, 
that the ore-material was extracted from a magma. With regard 
to the younger veins especially, we must keep in mind a possible 
extraction from a laccolitic magma in depth/' 

“ In support of this hypothesis, we may cite the transitional, 
or intermediate occurrences between the cassiterite- and the 
silver-lead-veins. Thus, in Cornwall, the tin-, tin copper- and 

* Vogt, J. H. L., 14 Problems in the Geology of Ore Deposits/’ Trans. 
Amer. Inst. Min. Eng., Posepney Vol.1001, pp.656-7. 
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’the galena-veins are ho closely related topographically and geolo- 
gically that a common origin must, be assumed for them. The 
same is true of the cassiteritc veins and the various silver-lead- 
ore-formations of the Erzgebirge and the peculiar tin-bearing 
silver-lead veins of Bolivia may bo recalled in this connection.” 

“These intermediate groups warrant the conclusion that there 
can have been no absolute essential difference between the genesis 
of the casslterite- and that of the silver-Jead-veins. If the tin- 
veins are to be explained by magmatic extraction, the silver-lead 
veins may not be attributable to the work of underground water,” 

Again, 8purr, # in considering the sequence of ore deposition, 
has summarised his views as follows : — 

44 In an earlier paperf setting forth a theory of ore-deposition 
it was proposed by the writer that the most important class of 
ore-deposits (save of the most common metals) were differentia- 
tion-products resulting from the siliceous extreme of the differen- 
tiation of rock- magmas; that the successive steps of this metal- 
depositing stage of the differentiation followed one another in a 
normal regular order, and were deposited ‘in successive zones, 
according to temperature. It was also pointed out that, with the 
downward progress of the cooling of the parent magma (and the 
consequent sinking of the isogeotherms), the successive zones of 
mineralization would migrate downward, and successive cemen- 
tations of successive openings at a single horizon would show the 
auperposition of one zone upon another originally distinctly 
lower.” 

“ A preliminary attempt was also made to define some of the 
principal zones as follows ; — 

41 1. The pegmatite zone, containing tin, molybdenum, tungsten, 
etc., with characteristic gangue minerals, such as tourmaline 
topaz, muscovite, beryl, etc. 


* Spurr, J. E., •• Ore- Deposition at Aspen, Colorado, Boon. Geol. VoL 
iv., No. 4, June, 1909, p.S18. 

+ Econ. Geol. VoUi,, No.8, December, 1907, pp. 781-793. 
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“ 2. Tlie free gold auriferous pyrite zone, with coarse quart* 
gangue. 

44 3. The cupriferous pyrite zone, 

44 4. The galena-blende (galena usually argentiferous) zone. 

4 * 5. The zone of silver and also much gold, usually associated 
with metals which combine with them to make substances which 
are undoubtedly highly mobile, and account for the relatively 
elevated position of the zone. These associated metals inolude 
antimony, bismuth, arsenic, tellurium, and selenium. Charac* 
teristic minerals of this zone are tellurides, argentiferous tetra- 
hedrite and tennantite, polybasite, stephanite, and nrgentite. 

41 6, The zone of earthy gangues, barren of valuable metals.” 

Here we see that the order which he ascri)>es to ore-formation 
from magmatic differentiation is, (1) tin and allied ores, (2) free 
gold-auriferous pyrite zone, (3) cupriferous pyrite zone, (4) galena- 
blende zone. 

In connection with the Borah Creek Mine, it has been shown — 

1. The Mine is situated in the same country-rock (the 44 acid 
granite ”J as the adjacent tin-deposits. 

2. Arsenopyrite is the earliest deposited mineral in the lode. 

3. This is followed by a sphalerite-cbalcopyrite zone, 

4 . And further by a galena-zone (argentiferous). 

5. And finally by a quartz-filling. 

The order of deposition in the Borah Creek Mine, and Star 
association with the tin-deposits, is thus strikingly in accord 
with the generalised order suggested by Mr. Spurr. 

The arguments in favour of the formation of the Borah Creek 
Lode from a deep-seated, magmatic extraction are briefly as 
follows : — 

1. The relationship of the deposits to the adjacent tin-deposit* 
—a complete gradation existing between the two types. Thi* 
relationship is not unique, but occurs in other parts of the world* 

2. The absence of ore in the joints adjacent to the lode ja 
e vidence against the lateral secretion theory. 

3. The compact nature of the country-rock is also against the 
lateral secretion theory. 
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4. The great length (mote than a mile), and the great uni- 
fertility in both length and breadth, are not favourable to the 
lateral secretion theory. 

5. The presence of ascending warm water is in favour of a 
deep-seated origin. 

6. The presence of stannite, which could not have been formed 
from meteoric waters by any known chemical reactions. 

Sequence of Processes involved in the Formation of the 

Ork-Body. 

The following is put forth as an explanation of the Borah 
Creek ore-deposits. 

In or about Permian times, the shales in this portion of Now 
England were intruded, first by a biotite granite, and later by 
the “acid granite.” As this last intrusion solidified, it cooled 
froni above downwards, thus forcing the unaolidified portions of 
the magma — largely silico-aqueous solutions of minerals — to a 
greater depth in the earth’s crust. The contraction of the mass, 
consequent in cooling, gave rise to strains which were relieved 
by systems of fracture, more or less constant in direction, along 
which the aqueous mineral -bearing solutions were aide to rise. 

It has been pointed out that there were two eras of fracture 
at Borah Creek, one contemporaneous with the fractures of the 
Tingha tin-district, and the other postdating the formation of 
these ore-deposits, The earlier fracture remained closed until 
the development of the later one. The later fissure is, by far, 
the more important, and its formation was attended by the 
development of a crashed zone along the line of fissure. Solu- 
tions arising along this crushed zone, attacked the felspars, and 
effected complete kaolin isation. Following this kaolinisation, 
further movement occurred, giving rise to slickensides on the 
walls of the crushed zone. The movement was predominantly 
vertical in some parts, and horizontal in other parts of the mine. 
Next came the opening of the fissure, which gave a more ready 
access to the solutions. In the course of this opening, the 
crushed zone adhered, for the most part, either to one wall or 
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the other, but occasionally divided, and adhered, in part, to both 
walls. This opened the way for the deposition of the ores* 
Previously the solutions arising along the crushed zone were 
slow-moving, and chilled rapidly with ascent, thus losing, at the 
same time, their solvent power. With an open fissure, however, 
the ascending solutions could maintain a relatively high temper- 
ature, and so carry the metallic substances towards the surface. 
When the temperature fell, the most insoluble minerals, under 
the conditions of solution, were naturally the first to precipitate. 

Change in the nature of the solution, due to minerals precipi- 
tated from it and access of new solution, doubtless complicates 
the problem, but several well marked phases of deposition may, 
nevertheless, be distinguished. Arsenopyrite is found forming 
as the outside tone, and is, consequently, the earliest deposited 
mineral. It is, as a rule, fairly well marked off from the spha- 
lerite band, which lies adjacent to it on either side of the lode. 
In many places, a good deal of pyrite is associated with the 
arsenopyrite, and seems to be partly later, and partly of con- 
temporaneous origin Following the deposition of sphalerite, 
came the formation of admixed copper pyrites and sphalerite. 
Accompanying this phase of the deposition, stannite is to be 
found in the vein. This mineral does not usually occur as a 
distinct band Or vein,* but in bunches of irregular shape and 
size, situated between the zone of sphalerite aud the inner 
metallic zone, which is galena. The last deposition filled the 
centre of the fissure with comb-quartz. 

The presence of numerous vughs in the mine, with their linings 
of quartz-crystals, and occasional fillings of hydrous iron-oxides, 
suggests the following explanation. As the fissure became filled 
by deposition from solution, some irregularity in the filling might 
well be conceived; and, hence, the possibility of certain spaces 
being cut off from the main body of solution, may be readily 
admitted. Given an isolated body of solution, crystallisation 


* In one place stannite was observed m a very distinct band in the lode. 
In this case, it occupied a position between the arsenopyrite and sphalerite 
bandi. 
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would proceed) with fall of temperature; and, according to the 
observed order in the fissure-filling, quartz should be the last con- 
stituent to crystallise; and tins is found to be the case in the vughs. 

Though the order given above is typical of the mine in general, 
it frequently happens that one of the zones of mineral is repeated 
in the series, the arsenopyrite band in the cent re( text-fig. 4). 
Again, quartz is always more or less present throughout the 
whole width of the vein -stuff, being intergrown with all of the 
minerals occurring in the mine. The irregularity in deposition 
of the metalliferous zones may be ascribed to a pulsating move- 
ment in the solution, so that a solution which has already 
deposited, say, a layer of zinc-blende, may, by decrease in 
pressure, be caused to sink in the fissure, and become diffused in 
the bulk of the solution; thus when the fissure was again charged 
with solution, arsenopyrite would probably be again deposited, 
and the cycle of deposition be re-established. A diagram has 
been drawn to indicate the relative order of crystal liHatiou(text- 
fig.7). 

After the complete filling of the lode, further earth- movements 
resulted in fractures trending about N.15°W., and S.15*E. These 
have intersected both the King Conrad Lode and the Conrad 
Lode(text-fig.l). The faults intersecting the King Conrad are 
due to minor movements, but that throwing the Conrad Lode is 
on a larger scale. No deposition has taken place along any of 
the fault-planes. 

CORRELATION WITH OTHER OcOUHHttNCKS. 

Mr. Spurr, in examining the ore-deposits of Monte Cristo, 
has tabulated some very interesting observations on the order of 
deposition of the ores in that district He points out that, in 
this mine, metasomatic changes have been so great that, except 
in lojal crustified portions of the lode, it is difficult to make out 
the sequence of crystallisation. In the Conrad Mine, on the 
other hand, the lode is typically well banded, and the problem 
is comparatively easy of solution. As has been pointed out, 
metasomatic action has not played an important part in the Conrad 
Lode, being represented only by changes in the lode^material, and 
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sligU alteration of the 'walls of the lode. ' In hia examination 
of the ore deposits of Monte Crist o, # Mi. Spurr has given an 
ideal diagram of the so* 
quencv of the ores in Ihm 
district. This is here 
reproduced (text fig. 0), 
slightly modified, for com- 
parison with the order 
observed in the Borah 


GVeek Mine. A corres- 
ponding diagram (text fig. 
7) has been drawn for the 
sequence of ore-deposition 
in the Borah Creek Lodes. 
There is a very staking 
similarity between the 
structure of the two ore- 
bodies. 


Text-fig. G— Modification of Mr. J. K. 
SputTH diagram illustrating sequence of 
ore -deposition at Monte Crwto, Wash- 
ington. 

B, Beginning of crystallisation — K, Knd 
of crystallisation — 1, quartz -2, ars>eno* 
pyrito- .‘1, pyrito— 4, chalcopyrifce— 5, 
pyri halite — 6, blende — 7, galena - S, real- 
gar— 9, atibnite— 10. calcite. 


Summary. 


The Borah Creek Mine is situated in the New England Dis- 
trict of New South Wales, within two miles of the Gwvdir 

Biver. The lode is a solid 
granite, of a very acid 
nature, which has intruded 


, Toxtdig. 7. — Diagram illustrating 
sequence of ore-deposition at Borah 
Creek. 

B, Beginning of crystallisation—!?, Kncl 
of crystallisation — 1, arsenopyrite ■— 2, 
pyrite chalcopyrite -4, sphalerite- 
J5, staunite- G, galena- ~7» quartz. 


an older and more basic 
granite. The “acid granite,” 
as Mr. Andrew* has termed 
it, has been shown by 
several writers to be inti- 
mately related to the tin- 
deposits occurring along its 
margin. The Borah Creek 
Ix)de crosses the contact 


* Spurr, J. K., 4 ♦ Ore -deposits of Monte Cristo, Washington, Twenty- 
Second Annual Report 17.8. Geol. Surv., Pt.ii., Ore-deposits, p,840. 
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of the M acid granite” with the older granite, but lies mainly 
within the former. The age of this u acid granite ” has been 
estimated as Permian. 

The ot*e deposits occupy two fractures, one trending E.5* N., 
and the other, and ihorc prominent, trending R35°S. The 
former lode is parallel to a well developed series of fractures in 
the tin-bearing district some ten miles further east; the latter 
has no representative system of fractures in tlus district. It is 
inferred that the Borah Creek deposits are of a younger age than 
the tilt deposits, for, had such a fracture as the Conrad Lode 
existed at the time when these were formed, the active processes 
accompanying their formation would assuredly have affected the 
fracture. 

A series of faults hearing about N.15° W. have intersected 
both lodes. A pretty example of the minor faulting in the King 
Conrad Lode is represented in text. tig. 8. The only important 
fault is that intersecting the Conrad Lode. This fault has 



Text-fig. S. — Diagram illustrating faulting in the 
King Conrad lode. F, fault. 

determined tlie position of several small streams. One of these 
stream 'Courses may be noted in text-fig. 1, on which the sketch- 
‘contours indicate how the fault has influenced the physiography. 
This may al»o ; be seen in Plate xv* , fig. L ■ - 
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The proximity of the lodes to the tin-lodes and their occur* 
fence in the same rook, suggest some relationship. A complete 
series of types of lodes has been made out, between the tin* 
veins proper and the complex ore-bodies of the Borah Creek 
Lodes. The ores contained in the mine are arsenopyrite, sine- 
blende, dial copy rite, stannite, and galena. The ores are the same 
in both lodes, but rather more stannite is present in the Conrad 
than in the King Conrad Lode. In the Conrad Lode the clay* 
selvage is present, sometimes ori one side, sometimes on the other, 
and occasionally on both sides of the lode. This does not occur 
in the King Conrad Lode. The oi*es are very uniformly dis- 
tributed through the mine, both along the lode and in depth. 
There is practically no oxidised zone and the sulphide ore out- 
crops in the bed of Borah Creek, the direction of which has 
been determined by the lode. There aro two fairly well defined 
shoots in the mine, a small one occurring in the King Conrad 
Lode, and a larger one in the Conrad Lode. These are shown 
by the shaded areas in text fig. 2. 

The order of deposition of the minerals, which form symmetri- 
cal zones in the fissure, is arsenopyrite, stannite, pyrite, zinc- 
blende, chal copy rite, galena, and finally quartz. This normal 
order is frequently disturbed by the reopening of the fissure, and 
also by the rejuvenescence of the depositing solution. The 
deposit is a very typical, banded fissure-lode, and very little 
metasom&tic replacement occurs, though it was carefully sought 
for. The country-rook has been feebly altered for a few inohes 
from the lode, the replacing constituents being ohiefly arseno- 
pyrite and sericite. Two well-marked examples of replacement 
of the vein-material were observed. At A in text-fig.2, the 
galena forming one of the zones in the lode has been replaced by 
quartz, which has retained to perfection the cleavages of the 
original mineral* This change has been affected by surface* 
waters. At B, in the g&me figure, beautiful examples of replace- 
ment of quartz by zinc-blende are abundant. This change has 
probably been effected by rejuvenated, ascending solutions* In 
the bottom drive of the mine, at the spot marked I), warm 
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ascending waters were observed to enter the drive from the day- 
selvage* This phenomenon is probably the last phase in the 
deposition of the ores. 

Comparison with other occurrences indicates the probability of 
a genetic relationship between the silver-lead deposits and the 
tin-deposits. The tin 'deposits of Cornwall, Germany, and Bolivia 
have been thought to l>e closely related to the silver-lead deposits 
in proximity to them. Again, Mr. Spurr has proposed a 
magmatic extraction theory for ore-deposition, which is strongly 
supported by the evidence of the sequence of deposition con* 
tained in this paper. It is suggested that the Borah Creek 
deposits have been formed later than the tin-deposits, by deposi- 
tion from highly aqueous and siliceous magmatic extractions con- 
taining relatively large amounts of metallic sulphides. 

Conclusion. 

In conclusion, it may he said that the genesis of the ore- 
deposits indicates — 

(1) Permanence of the ore-body at much greater depth than the 
limits of mining can attain. 

(2) A gradual increase, with depth, in arsenical pyrites, zinc- 
blende, and possibly stannite, though, from the uniformity of the 
lode, ae already known, this probably takes place so gradually as 
not to affect very appreciably the economic value of the deposits. 

(&) The probable permanence of the shoot in which the ascend* 
ing waters were discovered in the Conrad Lode. 

It is not too much to hope that, in the near future, the 
metallurgical difficulties in dealing with so complex an ore may 
be solved, and that this mine will take rank amongst the most 
valuable of this State’s mineral assets. 

EXPLANATION OP PLATES XV. XVI. 

Plate xv. 

Piff.l,~~Phota» of Borah Creek, showing how the line of lode oorresponds 
with the Creek; and also showing the effect of the large faults 
upon the topography. 
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LLL, line of lode FPF, line of fault— M, Moore’s Shaft — D, Davis’a 
Shaft— C, Cmrad Shaft —7, winze— 5, winze— A, Alwell’e Shaft. 

Fig. 2. —Throe specimens illustrating extent of the metasomatic replacement 
of quartz by sphalerite. 

A, massive quartz with one hexagonal crystal, replaced by sphalerite — 
B, more advanced stage of metasomatic replacement — C, stage of almost 
complete replacement; only a few quartz crystals unattacked. 

(Two-thirds nat, size.) 

Plate xvi. 

portion of Conrntl Lode illustrating banding. 

A, pyrite and chaleopyrite with quartz— 15, sphalerite, with quartz-scams 
— C, galena — D, quartz. 

(Two-sevenths nat. size. ) 


| Printed off September 15th, 1910]. 
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WEDNESDAY, AUGUST 31st, 19J0. 


The Ordinary Monthly Meeting of the Society was held in 
the Linnean Hall, Ithaca Hoad, Elizabeth Bay, on Wednesday 
evening, August 31st, 1910. 


Mr. 0. I led ley, F.L.8., President, in the Chair. 


Messrs. Annum Lahoiux Butler, Sandy Bay, Hobart, Tas., 
and Fuank Dkbknham, B.A., Sydney, were elected Ordinary 


^fotiibcru of the Society. 


The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 9 Vola., 67 Parts or Nos., 13 
Bulletins, 4 Reports, 22 Pamphlets, and one Map, received from 
59 Societies, <fec., and 2 Individuals, were laid upon the table. 
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NOTKS AN1J EX HI HITS. 

Dr. J. B. Gleland exhibited an abnormal flower of onr < f the 
common Wrst Australian species of Cnndoff.cn {Sty! ttfium >, the 
corolla having an extra petal -lobe (six instead of five). 

Mr. L. Harrison exhibited two females, adult and immai ure, 
of the oriental cuckoo, Cucutv* salirraluH tlodgs.,( — C. inter- 
ntfidh's Vald = C. eanaroidex Mull.) sent to him, in the* flesh, 
from Broadwater, Richmond River, N.S.W., during April, J DOT* 
This species whs first recorded for New South Wales, at a meet- 
ing of this Society, on *JMh dune, 1905, when Mr. A. »J, North 
exhibited a skin from the Tweed River, killed in August, 1902; 
and gave additional records of specimens from (lympie, Wide 
Bay, Port Denison, and Cairns in Queensland. It is frequently 
seen in collections from the Northern Territory, so that, even if 
not a regular migrant, it is a frequent visitor to Australia, and 
possibly to New South Wales. In Mathews’ ** Hand-List of 
the Birds of Australia,” it is described as “accidental ” for New 
South Wales, and the Northern Territory is omitted from the 
distribution. The birds exhibited were in company with two 
others of the same species, moving unobtrusively among the heavy 
scrub-timber; and constitute the most southerly record for the 
species. They were not heard to utter any note. The stomachs 
contained half-digested larvae of a large hawk moth. The 
specimens recorded from New South Wales arc all females, which 
may indicate that this sex is more adventurous in its migrations 
than tho male. It is interesting to note that the birds in ques- 
tion were obtained in April, when they would naturally he 
expected to have reached the Asiatic end of their range. 

Mr. Basset Hull exhibited a skin and an egg of the “ Big Hill 
Mutton Bird ” of Lord Howe Island, and a skin and an egg of 
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(Estrdata necjlecta Seldegel, from the Kerinadec Islands. The 
Lord Howe species is referred to under the specific name of the 
Kcrnwdec bird in Mr. Hull's paper on the Birds of Lord Howe 
and Norfolk Islands (Proc. Linn. Hoc. N. S. Wales, 1909, xxxiv., 
p.G49), hut ho there expressed the opinion that the Lord llowe 
hird is a distinct species. This opinion is verified by a conn 
parison of the two specimens exhibited, and by a fuller account, 
recently received from a resident, of the habits, and by examina- 
tion of a series of tlie eggs of the Lord Howe bird. This is not 
only distinct from (E. ner/lecta, but it is an undosmbed species; 
anti the exhibitor proposed to describe it in u further contribu- 
tion to the Proceedings. 

Mr. Eroggatfc showed (l) rust-galls on Acacia pcndnla, asso- 
ciated with mites( Orihatidai), from Nevortire, N.K.W.; the galls 
were duo to a fungus (Uromi/ctadium, apparently U. tepperianuni); 
and the diseased condition may be spread by the mites. (2) Leaf- 
galls on Eucalyptus sp., caused by a species of Phytoptus\ from 
Dandenong, Vic. (3) Leaf galls on an undetermined scrub- tree, 
duo to a mite of the same group; from Novertire. And (4) 
peculiar growths on the terminal shoots of young Eucalypts, 
possibly of fungoid origin; from Katoomba, N.8.W. 

Mr. Maiden exhibited coloured drawings of seedlings of Euca- 
lyptus corymbom 8m., with three cotyledons, from the Sydney 
district; also an example of Eucalyptus patens Benth., from 
Western Australia, with ternate juvenile leaves. 

Mr. T. H. Johnston exhibited a series of Kntozoa comprising 
the following — (l)Hydatids in the lung of a Paddyinelon,Af ocr^m* 
thetidis Lees. (New England, N.S.W.), and (2) of a Wallaroo, M. 
robuslus Gould (N.S.W.), not previously recorded from these 
hosts; (3) Coccidium ap., from the intestinal walls of M . thetidis 
(N.8.W.), not previously known from this host, hut apparently 
the same as that recently found by him in a similar situation in 
Af, parry i Benn,, from near Brisbane; (4) Coccidium higeminum 
Stiles, from the intestine of a dog( Berry, N.S.W.), a sporozoon 
not previously recorded from Australia; in addition to the typical 
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elliptical form of spore, there were great numbers which possessed 
a pyriform shape; (5) U urinaria tittnocvphala Rail!., a rare para- 
site of the dog(N.S.W.), not previously reported from Australia; 
(6; Anchyfostoma caninnm Ercol., also from the dog (Victoria; 
collected by A. 8. Le Son of), recorded previously only from New 
South Wales and Queensland; and (7) Physafoplwa sp., from 
(Mould’s Monitor, Varanus govJdi 8haw( Victoria; collected hy A. 
S. Le Sou iff). 

Mr. A. 8. 1 jP Souef showed a photograph of a male Wallaroo 
( Macropns rohustus) wjiieh had been castrated when young. The 
usual colour of the male is black, and of the female light grey; 
but this gelded male, which has been in the Zoological Gardens, 
Sydney, for some years, is light grey like the female, yet other- 
wise possesses the ukum! masculine characters, for example, 
larger size and stouter build. He showed, also, a photograph of 
three Carpet Snakes of New' South Wales {Python vnrintjata) 
illustrating the great variation in this species; two well maiked 
types and a transversely striped intermediate form were repre- 
sented; one of the former is wridely distributed, the other is more 
restricted (County of Cumberland and about 150 miles round); 
but the latter is comparatively rare; the specimen photographed 
came from Foster, N. S.W. 

Mr. E. Cheel showed a series of noteworthy Fungi, com- 
prising — Mvxogastrkas : Arcyria nutans Rost.; Dantes Glen, 
Lawson, Blue Mts,, (Miss D. Wiles; communicated bv Mr. A. 
G. Hamilton; June, 1910)— PeronosporaoKjE : Prrotwspora 
schkidtmi ITng.; host, cultivated eschulots(.d^mM ascalonicum 
Linn.); Penshurst(E. Cheel; August, 1910). Previously recorded 
by Dr. N. A. Cobb (Agricultural Gazette <>f New 8outh 
Wales, 1891, p.616) as P. sMeideniana De Bary, but without 
specific locality. — P ijcoiniachmb: Puccinia tasmanica Diet.; host, 
common groundsel (Senecio vulgaris Linn,), Thornleigh(E. Cheel; 
August, 1910); cectdia-Bbsge only. This species is recorded by 
'Me Alpine (“ Rusts of Australia,” p. 1 63) as occurring on & 
pfictinatns DC.; collected by Mr. J. H. Maiden, on Mount Koai. 
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usko; and also on S. vulgaris L., from specimens collected by 
Mr. A. <». Hamilton without specific locality; so far the teleuto- 
sporostage hag not been found in this State. — Podaxaok/e: 
Podaxou <rgyptiarus Mont.; Cobar(L. Abrahams; April, 1910), 
<*irihunhnne(J. H. Maiden, and J. L. Boorman; August, 1910), 
Previously recorded from near Bourke (these Proceedings, 190(5, 
p. 7 '2 1 ), Lloyd, in his “ Lyeoperdaceas of Australia, New Zealand, ” 
et<\,(p.f>; 1905) gives an excellent photograph of the Boutko 
specimen. 


40 



620 


A CONTRIBUTION TO THK STUDY OF THE 
PREC1PJTINS* * * § 

Bv H. G. Chapman, MJX, B.S. 

( From the Fhys ioloy ical Laboratory of the University of Hyrtaey. ) 


Contkntm. 
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(Gravimetric estimations of the precipitate 532 

Determination of specific relations ... 544 

Observations on the precipitins for vegetable proteins ... 549 

The relation of deviation of complement to preoipitum 552 

Remarks on the practical applications of prccipitins 553 


General historical introduction . 

The existence of specific precipitins in the blood was first 
demonstrated in 1897 by Kraus, f who added cholera, plague, 
and typhoid antisera to filtered cultures of the corresponding 
germs. On the addition of the homologous culture-filtrate a 
precipitate was formed, but this did not appear if the antiserum 
was not homologous. These observations were confirmed by 
Nicolle,}: who employed cultures of Bacillus coli % B. typhi % and 
Vibrio massnali. These investigators called the bodies present 
in the antisera employed by them agglutinins. In 1809 Bordet§ 
noted that rabbits, which had received several in tra peritoneal 

* Published by permission of the Council of the University of Melbourne, 
to whom it was submitted as a thesis for the l)nv id 8ymo Prise. 

f Wien. kiln. Wochensehr. x , S*796, 1897, quoted from Nuttall, Journ. 
of Hygiene, i., p.368, 1901. 

} Ann. de ITnst. Pasteur, xii., p. 181, 1898. 

§ Ann. de ITnst. Pasteur, xiii., p.232, 1899. 
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injections of defibrinafced blood from fowls, yielded a serum not 
only possessed of htemolytic power against the red corpuscles of 
the fowl but also capable of giving rise, when mixed with fowVs 
serum, to a precipitate which slowly became abundant and aggre- 
gated into tloceuii, In the same paper Bordet described “lacto- 
sera.” He applied this term to antisera which precipitated 
caseinogen. Bordet* stated that this property of antisera had 
already been investigated by Tchistovitch. Tchistovitchf stated 
that, on mixing the serum of the eel with a strong antitoxin 
from an animal (rabbit, hare, guinea-pig or dog) which had been 
immunised for a little time, a cloud and a precipitate similar to 
that which had been observed by M. Kraus in filtered cultures 
of germs, were obtained. This precipitate was insoluble in water, 
neutral salts and alkaline carbonates, but dissolved easily in 
alkalies and acids. Its formation resembled the coagulation of 
a substance dissolved iu the toxic scrum or antitoxin. 

In 1900 UlenhuthJ commenced his researches on the precipitin* 
with a contribution on specific tests for egg-albumens. He con- 
cluded that, by repeated intraperitnneal administration of a solu- 
tion of hen’s egg-white into rabbits, there were formed in the serum 
bodies which, on their addition to solutions of hen’s egg-white, 
gave rise to a cloud or precipitate; that similar results were seen 
with solutions of pigeon’s egg-white; that the serum of rabbit* 
treated with solutions of pigeon’s egg-white contained bodies 
which produce clouds and precipitates in solutions of the egg-white 
of the fowl and pigeon; that the reaction ho produced occurred 
only with egg-white, not with the numerous other proteins tested, 
and that the reaction showed great delicacy. In a later paperg 
Uhlenliuth concluded that it would not be possible to differen- 
tiate eggs as had been possible for bloods. Gengou|l found that 
he was unable to observe any difference in the action of hen’s 

* Aon, de llnst. Panteor, xiii , p.288, 1899. 

+ Amj. delimit. Pasteur, xiii., p.400, 1899. 
t Deutaoh. med. Wochcnsohr, xxvi., 8.7.*M, 1900. 

$ Ihid xxvii., 8/200, 1901. 

Ann. de Host. Pasteur, xvl., p,734, 1902. 
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egg-white antiserum upon solutions of the egg-whites of the fowl, 
duck, pigeon, and turkey. Nuttall,* * * § Lev«ne,t and Graham- 
Smith! obtained analogous results. In 1901 TThlcnbuthg 
applied this biological method to the separation of different 
kinds of blood, and especially to the identification of human 
blood. Wassermann and Schutze,|j Mertens,1I Stern,** * * §§ Nuttall 
and Dinkelspieljft Zuelzer!! and Ziemkej^ made important 
investigations on these applications of the test. 

Kowarski|||| immunised rabbits with extracts of wheateu meal 
from which the protein coagulated by heat had been filtered off 
The antisera from such rabbits gave a precipitate with the extract 
used for immunisation. Similar precipitates were given with 
extracts of rye and barley. No precipitate occurred with extract 
of oats. A pronounced cloud formed with extract of peas. It 
was concluded that the vegetable proteins were not of such 
different kinds as the animal proteins 

BertarelliWI examined the relations of the proteins of the bean, 
pea, lentil, and vetch. He injected dogs with the extracts from 
these seeds, and obtained weak antisera. No qualitative 
specificity could be detected. 

Relander*** prepared antisera for the vetch and barley. He 
found the antisera to be specifio for the two substances tested. 

* Journ. of Tropical Med., iv., p.4U8, 1902. 

t Medical N«wb, lxxix., p.98l, 1901, quoted by Nuttall, Blood Immunity 
and Relationship, Cambridge, 1904. 

t Nuttall, Blood Immunity and Relationship, Cambridge, 1904. 

§ Deutgch. raed. Wochensohr., xxvii., 8.83, 499, and 780, 1901. 

(I Deutsch. med. Wochensohr., xxvii., Vereinbeilage, 8.80, 1901. 

IF Deutsob. med. Woohensohr.. xxvii., 8.161, 1901. 

♦♦Beutsoh. med. Wochensohr., xxvii., 8.136, 1901. 
ft JOura. of Hygiene, i., p.387, 1901. 
tt Deutsob. med. Wochensohr., 8.219, 1901. 

§§ Deutsob. med. Wochensohr,, xxvii., 8.424 and 731, 1901. 
llll Deutsoh. med. Wochensohr., xxvii., 8. 442, 1901. 

KIT Cent. f. Back xi., 8.8, 1903. 

Cent, i Back xx., 8.618, 1908. 
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Precipitin antisera have also been prepared for ricin,* crotin, 
and ergot. f These have all shown a high degree of specificity. 

Scope of Inquiry. 

The study of the precipitins, as these bodies came to be called, 
progressed rapidly in the next few years, since they seemed to 
be concerned with those specific properties of the components of 
the tissues of different genera and species which had evaded the 
chemical tests formerly employed. Some investigators turned 
their attention to the details of the use of the test for the recog- 
nition of the blood and proteins of different forms in cases of 
legal interest. Others endeavoured to sec whether the relations 
revealed in the zoological kingdom by the biological method were 
similar to those determined on morphological homologies. Others, 
again, examined the conditions of formation of these substances 
in the living body in the hope that they might lead to further 
insight in to those complex interactions by which the luiimal 
organism defends itself against noxious microbic and chemical 
agents. In this way certain definite paths of research became 
established. With some of these lines of research the experi- 
ments recorded in this paper are concerned. In the first place, 
a further attempt has been made to elucidate the interaction 
between antiserum and homologous protein with the object of 
eliciting the quantitative relationships of the reaction. In the 
second place, the knowledge of the numerical relations of anti- 
serum and protein has been utilised to arrange methods for the 
differentiation of the proteins of closely allied species, and to 
render more accurate the diagnosis of the source of individual 
proteins. In the third place, an attempt has been made to 
determine by the biological method the relationship of proteins 
of vegetable origin. The greatly improved knowledge of the 
technique for the use of precipitins will now enable differences 
to be recognised in these proteins. And, lastly, the application 
of the result* obtained by gravimetric means to the deviation of 
complement is pointed out 


* Jaooby, Utm. Bsltr. i., *Ml, 1901. 
f Ottoleughi, Biochem. Cant 1902, No. 1435. 
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General Remarks on the Methods employed . 

The precipitin antisera were produced by the intraperitoneal’ 
injection of the serum, egg-white or solution containing protein 
into rabbits. In a few instances cats were employed. Sub- 
cutaneous and intravenous injections were attempted, but these 
methods of administration were not satisfactory. The rabbits 
were well fed, and frequently gained weight during immunisa- 
tion. The large amount of food eaten was noticed. A rabbit 
weighing 1200 gm. would eat 400 600 gm. carrots in 24 hours. 
The rabbits were not fed on the day of injection until after 
the injection hod been made. During the last three years the 
precaution of washing and shaving the rabbits’ skins has been 
dispensed with. It was, however, of great importance that the 
syringe, needle, and fluid to be injected should be free from 
noxious organisms. The needle and syringe were rinsed in boil- 
ing water immediately before eacli injection. This simple but 
efficient method has much dipnuished the time of injecting the 
rabbits, so that twelve rabbits can be injected in a few minutes. 
Injections were at first made every 4 or 6 days, but experience 
soon showed that an injection every second day was well 
tolerated. In the last few immunisations daily injections were 
employed. The rabbits were weighed daily, and a sudden fall of 
weight was regarded as a sign to avoid injection for a day or 
two. The amount injected varied with the material used. Egg- 
white antisera seemed more powerful when the total amount of 
egg-white injected was large, so that 10 c.c. or 20 o.c. were given 
at each dose. With blood sera care bad to be taken with the 
initial injections, which were usually 3e,c. to 5c.c. If the 
animal did not lose weight, the dose was increased to 10 cc. From 
six to eight injections were given. As very powerful antisera 
were obtained with five or six injections of small amounts of 
protein, making the total amount injected as 0*2 to 0 a 3 gm. dried 
protein equal to 2 to 3 c.c. blood serum, it was evident that the 
quantity of protein injected did not necessarily determine the 
amount of precipitin in the antisSrfmi. 
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The animal* were killed 7 to 12 days after the last injection. 
NuttalTs method 4 was followed. The blood wan caught in a 
large sterile dish which was at once covered. The serum was 
removed from the dish in 7 or 8 hours, and either sealed up in 
sterile tulws and stored on ice, or dried t in vacuo over calcium* 
chloride at 37°C\ Dried antisera were kept in a securely closed 
sterile bottle. Every precaution was taken to work under 
aseptic conditions. All the tubes used for the interactions, all 
pipettes, measuring, cylinders, and other apparatus were sterilised 
in a Koch’s steam steriliser. The salt solution used as the 
diluent was sterilised by raising to the boiling point on three 
successive days. The trouble of these precautions was amply 
repaid by the tubes remaining sterile for 7 or 8 days after being 
set up. All the tubes were plugged with sterile cotton wool* 
Wlmn a bacterial deposit nmy have simulated or concealed a 
slight precipitate, the tubes have been rejected. 

Measurements have l>een made with pipettes graduated to 
l/100bh of a cubic centimetre, and corrected by weighing the 
quantity of mercury delivered by them. 

The tubes employed for the interactions were made of ordinary 
glass tubing of about 5 min. bore. The ends were drawn out and 
rounded off. The bottom of each tube was thus shaped as a cone. 
For certain experiments, tubes of a larger bore — 8 mm. — were 
employed. 

The Halations of the Interacting Substances. 

The characters of the interaction between the antiserum and 
the protein employed for its production, have been studied to 
determine the general laws governing the reaction. If a given 
weight or volume of antiserum be allowed to interact with 
incre ising quantities of protein, the precipitate formed increases 

* NutoaU, Blood Immunity and Relationship, Cambridge, IB04, p,60, 

t On the advantage ot using dried antisera, see Chapman, Faroe. Linn. 

Boo. -ft Wales, iftoa, ***„ p.m 
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up to a maximum. Under certain conditions, Arrhenius and 
Hamburger have found that a precipitate may diminish again. 

Home qualitative experiments may be quoted first. A series 
of tubes were arranged containing from 0*05 to 0 000000005 gm. 
dried horse-serum dissolved in 0*5 c.c. saline solution (0 75 per 
cent, sodium chloride) so that the dilution of the dried horse- 
serum in 0*5 c.c. saline solution varied from 1 in 10 to 1 in 
10,000,000. A control tube containing 0*5 c.c. saline solution 
alone was also prepared. To each tube of the first series and to 
the control was added 0*01 gm. dried antiserum (propared in a 
rabbit by the injection of 4*4 gm. dried horse-serum in 8 doses) 
previously dissolved in 0*5 c.c. saline solution. The precipitates 
were read in 48 hours by measuring the length of tube occupied 
by the precipitate. A record of the readings is given in Table i. 

Table i. 


No. 

of 

tube. 

Grams of dried 
horse-serum 
in each tube. 

Dilutions of dried 
horse-serum in 0*5 
o.o. saline. 

! Precipitates in tubes 
to which 0*01 gm. 
dried antiserum was 
added. 

1 

005 

1 in 10 

1 mm. 

2 

0*005 

i in 100 

1 *6 mm. 

3 

0*0005 

1 in 1,000 

1 *5 mm. 

4 

000005 

1 in 10,000 

1 *5 mm. 

6 

0*000005 

1 in 100,000 

0*5 mm. 

6 

0*0000005 

1 in 1,000,000 

0*3 mm. 

7 

0*00000005 

1 in 10,000,000 

0*3 mm. 

8 

control 

saline alone. 

none. 


From this Table it is evident that in tubes 1, 2, 8, and 4 
maximal precipitates lxave been produced, while in tubes 5, 6 and 
7 submaximal precipitates hare been formed. After 48 hours 
the superfluids above the precipitates were removed and 0*2 c.c. 
from each tube was placed in a clean tube. To each of these 
tubes containing superfluid, 0*0001 gm. dried horse-serum dis- 
solved in 0*5 c.c. saline was added. After 48 hours the readings 
of these secondary interactions were taken. They are recorded 
in Table ii. 
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Those results* show that there was no additional precipitate 
in tubes 2 and 3, and small precipitates in tubes 4, 5, 6, 7 and 8* 

Table ii, 

1 

No. of tube. Precipitates after the addition of horse-serum. 


1 

2 

ft 

4 

r> 

H 

7 

8 


not tested, 

none. 

none. 

O H mm. 

0 5 ’tuu. 
0*3 mm . 

O f. nmt. 
0*3 in m. 


The maximum amount of precipitate is thus given by an amount 
of homologous protein which is adequate to precipitate all {or 
practically all) the precipitin. No further addition of protein 
will augment the precipitate. 

Another series of secondary tuljes was also prepared, by 
placing 0*2 c,c. super flu id of each of the primary tubes in clean 
tubes. To each was added 0*01 gm. dried antiserum dissolved 
in 0*5 e.c. saline solution. These secondary tubes were road in 
48 hours. The results are recorded in Table iii. 


Table iii. 


No. of tube. 


Precipitates after the addition of antiserum. 


1 

2 

3 

4 

5 

6 
7 
6 


not tested 
25 mm. 
1*5 mm. 
0*5 mm. 
0*8 mm. 
0*3 mm. 
0*8 mm. 
none. 


♦ The reading of tube 1 is too small, sinoe the interaction is not complete 
in 48 hours; compare Welsh and Chapman, Joum. of Hygiene, vb, p.258* 
1906* 


41 
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Precipitates were obtained in each tube. The homologous 
protein was thus nob exhausted in any tube, and in spite of the 
fact that only one-fifth of the amount originally present was 
taken, it was still capable of eliciting from a second quantity of 
antiserum precipitates not less abundant than those obtained in 
the primary interactions. An apparent exception is tube 4, in 
which occurred a deposit much smaller than that primarily given. 
But the smaller precipitate in this instance reinforces the argu- 
ment, since it is in all probability attributable not to the 
exhaustion of the homologous proteid but to the fact that the 
amount of horse-serum (0-00005 gm.) originally present was just 
insufficient to neutralise 0 01 gm. antiserum, and that the amount 


Table iv. 


^0. 

of 

tube. 

Amount of 
dried egg-white 
in grams. 

Amount of 
dried antiserum 
in grams. 

Precipitates 

m 

48 hours. 

1 

0*0000012 

0 01 

0‘3 mm. 

2 

00000024 


ft 

3 

0-0000080 

tt 

ti 

4 

0 0000048 



5 

0-0000060 



6 

0 0000072 


■ 

7 

0*0000084 


ti 

8 

0 0000090 

m 

1 mm. 

9 

0*0000108 

t> 

tt 

10 

0*000012 

tt 

it 

11 

0*000024 

j 

it 

12 

0000080 


1 1 

13 

0 000048 | 

»t 

1 1 

M i 

0*000060 

M 

it 

15 

0*00012 


tt 

16 

0*00060 


it 

17 

000012 

none. 

none. 

18 

none. 

0*01 

none. 


actually present in theseeondary reaction was 0 0000 1 gm. (already 
once acted on), making the interacting quantities more nearly 
equal to those in the primary tube 5. In tubes 4, 0, 8 and 7 
uncombined precipitin (aptiWrato) coexisted with uncombined 
homologous protein in the clear super fluid. 
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A series of experiments illustrative of the action between 
fowl's egg-white and fowl’* egg-antiserum may now be described. 
Tim rabbit was immunised by the injection of 6*48 gm. dried egg- 
white in six doses. The antiserum was dried. Egg-white was 
diluted with saline solution to facilitate measurement. The solid 
content of the egg-white was determined by drying in vacuo over 
calcium chloride to constant weight. All the primary tubes 
were made up to 2*6 c.c. with 0 75% sodium chloride solution 
Table iv. records the primary interactions. 

After 48 hours the superfluid above each precipitate was 
removed and filtered. A The removed fluid was divided into three 
portions of 0*5 c.c, each, A, B, and C. To each tube of series A, 
0*1 c.c. of 1 % egg-white in saline solution (0 000 12) was added. 
To each tube of series B, 0*01 grn. dried antiserum dissolved in 


Table v. 


No. 

of 

tube. 

Precipitates 
in series A 
(plus egg-white). 

Precipitates 
in aeries B 
(plus antiserum). 

Precipitates 
in series C 
(control). 

1 

1 mm. 

0 3 mm. 

none. 

2 

n 

H 

. . 

3 

»> 

»» 

it 

4 


0 5 mm. 

ti 

5 

M 

M 


6 

0*6 am. 

H 

n 

7 

it 

.1 

if 

8 

ii 

If 

ii 

0 

H 

1 mm. 

1 1 

JO 

0*3 pun. 

ff ! 

>i 

a 

trace. 

II 

i» 

*2 

»1 

If 

it 

13 

none. 

2 mm. 

if 

14 

ii 

1 1 

ii 

u 

M 

** 

it 

18 

II 

i> 

»i 

17 

II 

i» 

M 

18 

l mm. 

none. 

* - * J 

fi 


0*1 <bc* saline flotation was added. The tube* of series O formed 
controls. After 48 hours, readings were taken, and the«e are 
recorded in Table v. 
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The result# of this experiment show that in reactions 1 to 12 a 
quantity of precipitin has not been neutralised by the albumen. 
In reactions 13 to 16 the precipitin has been neutralised. Tfc 
also shows that in every tube in which egg-white was present the 
further addition of antiserum caused a precipitate. On examina- 
tion of the quantities it will be seen that a quantity of egg-w hite 
between 0*000036 gm. and 0*000048 gin. completely neutralised 
the precipitin in 0*01 gm. antiserum. The deposits given in 
Table v., Series A, show that the amount of precipitin decreased 
in tube 1 to tube 12, and that very little was present in tubes 11 
and 12. It should be noted that not more' than one fifth of the 
original precipitin can be present in the tubes of Series A, and 
one-fifth of the original egg-white in the tula 1 # of Series B 
recorded in Table v. The results of these typical experiments 
have been confirmed by comparison with similar experiments. 
Thus five other series have been made between solutions of fresh 
ami dried egg-white and five other fowl’s egg white antisera (two 
of which were not dried), one series between ostrich egg-white 
and dried ostrich egg-white antiserum, one series between the 
serum of the dasyure and an antiserum for dasyure serum, one 
series between the serum of the bandicoot and an antiserum pre- 
pared against the serum of the bandicoot, and one series between 
fresh horse and a corresponding antiserum. From similar data 
Welsh and Chapman* concluded that, for constant quantities of 
precipitin interacting with varying amounts of homologous pro- 
tein, the amount of precipibum remains constant as soon as 
sufficient homologous protein is present to neutralise all the 
precipitin. 

These experiments serve to determine approximately the 
quantity of homologous protein which will neutralise the pre- 
cipitin in a given weight of antiserum. Table vi. records the 
results obtained. 

It is of interest to record in Table vii., the maximal precipi- 
tates obtained on complete neutralisation of the precipitin in 
these antisera. 


Journ. of Hygiene, vi., p.269, 1906. 
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These maximal precipitates were obtained by mixing 0*02 gin. 
dried antiserum and 0*004 gm. dried homologous protein. The 
reaction was allowed to take place in a pipette graduated to 

Table vi. 


Antiserum. 

: 

Weight in grams 
of protein always 
insufficient to 
neutralise 0*0 Igm. 
antiserum. 

Weight of protein 
usually sufficient 
to neutralise 
0*01 gm. 
antiserum. 

Weight in grams 
of protein always 
sufficient to neu- 
tralise 0*01 gm. 
antiserum. 

Hen egg I 

0*000012 

0 000024 

0*00004$ 

Hen egg 2 

0*00001 

0„*00002 

0*00003 

Ben egg 3 

0*00001 

0 000025 

0*00006 

Ostrich egg 

0*0005 

— 

0*002 

Horse serum 1 

0*00005 

0*0001 

0*0005 

Horse serum 2 

0*0005 

— 

0*002 

Dasyure serum 

0*0001 


00005 


hundredth* of a cubic centimetre. The volume of the precipitate 
was read in 48 hours. On comparing Tables vi. and vii., it is seen 
that there is no Correspondence between the amount of protein 


Table vil. 


' Antiserum. 

1 Volume of precipitum from 0*01 gm. 

1 dried antiserum. 

i 

Hen egg 1 

0*024 o.c. 

Hen egg 2 

0*021 c.c. 

H«n egg 3 

0*010 c.c. 

Ostrich egg 

0 1 10 c.c. 

Horse serum 1 

0*024 cc. 

* Horse serum 2 

0*008 c.c. 

Dasyare serum 

0*0025 o.c. 


necessary to neutralise the precipitin in an antiserum and the 
amount of precipitate to be obtained from an antiserum on 
neutralising ^ie precipitin completely. 

Other sene* of experiment* have been carried out in which the 
amount of homologous protein was constant and the amount of 
Antiserum was varied. Such a series is recorded in Table viii, 


42 
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It will be seen from the results recorded in the Table that the 
amount of precipitate is directly proportional to the amount of 
antiserum, i.e., the quantity of precipitin. 


Table viii. 


No. 

of 

tube. 

Weight of 
dried egg-white 
in gms. 

{ Weight of 

1 dried antiserum 
i in k>ub. 

Precipitates 
after 4H hours 
in mm. 

1 

0 0001 

| 0*01 

2*0 

2 

0 0(H)! 

i 0*0075 

1'5 

3 

0 0001 

i 0*005 

1*0 

4 

0*0001 

! 0 0025 

0*5 

5 

0 000 i 

i 

i 0001 

i 

trace. 


More accurate methods, however, are required to del ermine the 
relation between the weight* of interacting antiserum and homo- 
logous protein and the weight of the precipitate formed. The pre- 
cipitates have been, therefore, weighed, and an examination of the 
precipitin reaction carried out by gravimetric methods. Mfiasured 
quantities of fluid antiserum or weighed quantities of dried anti- 
serum have been mixed with weighed amounts of protein in large 
tubes for tho centrifuge. The tubes have been made up to a 
fixed volume with saliue solution and allowed to stand 48 hours 
for the interaction to take place. The superfluid above the pre- 
cipitate has been removed with a pipette and the precipitate 
washed five times with saline solution. Each time the precipi- 
tate has been mixed with 50 c.c. saline solution and the precipi- 
tate separated by spinning in the centrifuge. 'Die precipitate 
has been then washed five times in the same way with 50 c.c, 
distilled water. The precipitate has been transferred to small 
glass tubes with thin walls, weighing about 4 gms. These tubes 
could be spun in a small cehtrifuge, and in this way the precipi- 
tate has been washed with absolute alcohol and finally with ether 
free from water. The lubes with their contents have been placed 
in an oveu at 80°C. for several hours and thence put into the 
desiccator. The tubes have been kept a fixed time in the 
desiccator and weighed. The weights have been checked three 
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times. The lubes of a series have been weighed immediately 
after each other. Owing to the hygroscopic nature of the pre- 
cipitates the error in the weights of the tubes bus been found by 
experiment to bo 0*3 mg. The mean figure of the several weigh 
ings has been taken iu all cases. 

Experiments were performed to ascertain the weight of pre- 
cipitate obtained whon a measured quantity of antiserum was 
allowed to interact with increasing weights of homologous pro- 
tein. it has already been shown ( nnpra vW«) that no precipitin 
can be detected in the superfluid at the end of an interaction, 
provide'! that the amount of homologous protein exceeds a certain 
quantity. Table vi . records some of the results obtained by 
testing the superfluid with a further addition of protein and 
noting the presence or absence of a further precipitate. In the 
series to be described, the quantity of protein was sufficient to 
neutralise or precipitate* the precipitin in the antiserum. The 
superfluids were considered free from precipitin since they yielded 
no precipitate on the addition of 144 mg. dried egg-white. The 
results are recorded in Table ix. 

Table ix. 


No. 

of 

tube. 

Weight of 
dried egg- 
vshitc in 
milligrams. 

Volume of 
antiserum 
m cubic 
centimeticH. 

Volume of 
Mali no solu- 
tion 

in cubic 
centimetres. 

Weight of 
precipitate 
in 

milligrams. 

Weight of 
precipitate in 
milligrams 
from 1 c.c. 
antiserum. 

1 

14*4 

2 o.e. 

BO c.c. | 

32 

1*6 

2 1 

36 0 

2 c o. 

50 c.c. i 

3*5 

1*75 

3 ; 

1440 

2 c.c, 

50 c.c. | 

3*4 

1*7 

4 

432*0 

2o.c, 

. 

50 c.c. i 

- i 

8*4 

1*7 


Here the antiserum was formed by the injection of hen's egg- 
white, and the fresh antiserum allowed to interact witli fresh 
egg-white. A portion of the egg-white was dried to determine 
the solid content of the solution. The precipitates are stated in 
terms of tin* amount yielded with 1 e.c. antiserum. The weight 

« Compare Welsh and Chapman, Proc, Koy. Soc, London, B 78 f p.297, 1906. 
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of precipitate remains practically constant although the protein 
increases from 14gra. to 432 gm. A somewhat similar series is 
recorded in Table x. In this series 3 c a antiserum were allowed 
to interact with 70, 3 40, 280 and 560 mg. dried egg-white. After 
24 hours the superfluids were removed; to the superfluid of the 
first tube 70 mg. dried egg-white were added, to the second tube 
140 mg. dried egg-white were added, and the remaining tubes 
were tested in the usual way. The precipitates were treated in 
the manner above described and weighed. No precipitates 
occurred in the secondary tubes 3 and 4. 


Table x. 



Weight of 

Amount 

Amount of 

Weight 

i js«JjK8of 
'TS!S£ir*#+ 

; : antrum 0 : 

£ 

O 

H 

dried 

egg-white, j 

of 

antiserum. 

•aline 

solution. 

of 

precipitate. 

1 

70 mg. 

3 c.c. 

50 c.c. j 

2*8 mg. 

| 3*5 mg. 1)6 rag. 

IB 

plus 70 mg. 



0 7 mg, 1 

2 

2B 

140 mg. 

! plus 140 mg 

S c,c. 

50 c.c, 

8*2 mg. ! 
trace. 

Mm * } 1*06 mg. 

3 

280 mg. 

3 c.c. 

50 c.c. 

3*0 mg. 

3 0 mg. l’Omg. 

4 

560 mg. 

3 c.c. 

50 c.c. 

3*2 mg. 

3*2 mg. 1 1*06 mg. 


The superfluids from tubes 2B and IB were tested for the 
presence of precipitin by the addition of more protein, but no 
precipitates were obtained. In this series the weight of preoipi* 
tate obtained from I c.c. antiserum remains constant despite the 
large increase in the quantity of protein. No stress can be laid 
on the amount of precipitate in tube IB, since it is doubtful 
whether the interaction in tube 1 was complete in 24 hours. 

As it appears that the precipitate from a given quantity of 
antiserum is constant, provided there be sufficient protein to 
neutralise the precipitin, a series of experiments in which the 
amount of antiserum was varied may be considered. With those 
experiments may be considered one in upbieh a duplicate was 
earned out. The details of the experiments were varied to avoid 
errors. The results are recorded in Table xi. * 
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These results show that the amount of precipitate yielded by 
each antiserum is a fixed quantity for each cubic centimetre of 
antiserum. It must be noticed that the amount of saline nolu- 

Table xi. 


i 

a 

H 

Antiserum. 

Amount 

ol 

antiserum 

S'Si 

•rsi 

^ 

Amount of 
saline 
solution. 

Hi 

£■3®, 

o # ^ S 
£ 

.sp*s a » 

$ B 

t£ p«£ « 

1 

Horse-serum 57 

2*5 c.c. 

100 mg. 

50 c.c. 

3*7 mg- 

1 S mg. 

2 

»? 

Hen egg-white 59 

25 c.c. 

100 mg. 

»» 

3*5 mg. 

1*4 mg. 

3 

2*0 o.e. 

134 mg. 


8 *0 mg. 

4*3 mg. 

4 

• » 

3*0 c.c. 

134 mg. 

i» 

12*5 mg. 

4*2 mg. 

5 


4*0 c.c. 

134 mg. 

»» 

10*7 mg. 

4*2 mg. 

a 

Horse-scrum 53 

2‘5 c-c. 

50 mg. 

»» 

2*0 mg. 

0*8 mg. 

7 

i. 

5*0 c.c. 

| 200 mg. | 

»t 

4*0 mg. i 

i 0*8 mg. 

8 

Horse serum 50 

5 0 o.c. 

1 100 mg, 

»> 

10*4 mg. | 

2 1 mg. 

9 


100 c.c. 

| 100 mg. 

»* 

20*0 mg. 

2*0 mg. 

10 

Hen egg white 04 

1*0 c.c. 

28 mg. 

i» 

1 *4 mg. ! 

1*4 mg. 

n 

H 

2*0 c.c. 

1 28 mg. | 

»» 

2*2 mg. 

| 1 *35 mg. 

JIB 


! 

! 

plus 140 mg. 


0*5 mg. 

i 

12 


3*0 c.c. 

28 mg. ! 

i 

it 

3*2 mg. ; 

1 

iZBj 

( 

M 

i 

plus 50 mg. 

: 

1*0 mg. , 

[ 1 *4 mg. 

13 1 

») 

4'Oc.o. 

28 mg. 

tl 

3*0 mg. } 

\ . f. 

13B 

t> 


plus 56 mg. 

i 


2*4 mg. ; 

1 

r 1 '*) mg. 


tion used as a diluent is the same throughout the series. In 
tubes 1 and 2, 2*5 c.c. antiserum for horse-serum interacted with 
100 mg. dried horse-serum, and the duplicate* agree well. In 
tubes 3, 4, and 5, 2 c.c., 3 c.c., and 4 c.c, fowl's egg-white anti- 
serum interacted with 100 mg. dried egg-white, yielding 8*6 mg., 
12*5 mg., and 10*7 mg. precipitate respectively. Calculating the 
amount for each c.c. antiserum, it is found to l>e about 4*2 mg. in 
each case. In tubes 0 and 7, 2*5 c,o. antiserum for horse-serum 
reacted with 50 mg. horse serum, and 5*0 c.c. antiserum reacted 
With 200 mg. horse*seram. The amount of precipitate in the 
second tube was exactly double that in the first tube. In tubes 
8 and ®, 15 c.c. And 10<j,c. antiserum each interacted with IQOmg. 
dried egg-white, and the weights of the precipitates agree suffi- 
ciently well lit tuWs 10, 11, 12» and 13, 1 c.o., 2c.c., 3 c.c., and 
4 c.c. antiserum for fowl's egg-white each reacted with 28 mg. 
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dried egg-white. After 48 hours the superfluids were removed 
and a quantity of dried egg-white dissolved in saline solution 
added to each superfluid. No further precipitate formed in tube 
1, hut precipitates formed in 111), 12B, and 13B. Here again 
there is fair agreement in the amount from each 1 c.e. antisenun. 

When the amount of protein is insufficient to neutralise all 
the precipitin in a given quantity of antiserum, the amount of 
precipitate is diminished. An experiment showing the relation 
of the precipitate to the amounts of the interacting bodies may bo 
now described. A rabbit was immunised by the injection of 
9*6 gnu dried egg-white in eight doses. The antiserum was 
employed fresh. A solution of egg-white was used for the 
homologous protein and the solid content determined by drying 
a fixed quantity. The quantities employed and the results are 
recorded in Table xii. 

Table xii. 


. 

Tube. 

Amount 

of 

Weight 

of 

Amount 
of saline 

Weight 

of 

Weight of 
precipitate 
from 1 c.e, 
antiserum. 


antiserum. 

protein. 

solution. 

precipitate. 

1 

3 c.e. 

1 *44 mg. 

50 v.o. 

1 0 mg. 

0 33 mg. 

‘2 ! 

3 c.e. 1 

3*f» mg. 

50 c.e. 

I-Stug. 

’ 0 5 mg. 

3 j 

3 c.e. j 

7 "2 mg. 

50 o.c. 

2*0 mg. 

. o-ttfl mg. 

4 1 

3 c.e. j 

i 14*4 mg. 

50 c.e. 

2‘7 mg. 

0'H mg. 

5 ] 

3 c.e. 

; *28*8 mg. 

50 c.e. 

4*2 mg. 

1 ‘4 mg. 

6 1 

i 

3 c.e. 

j 14 ‘4 mg. 

50 o.c. 

6*5 mg. 

1 2 2 mu, 

1 


It will be seen that the amount of antiserum was 3 c.e. in each 
tube. This quantity yields only a small precipitate in the tubes 
1 and 2, so that great stress cannot be placed on these figures. 
The weights of the precipitates have been sot in the graph 
appended(flg.l). The curve tends to be of a regular form* 
The amount of antiserum obtained from a rabbit is not usually 
more than 20 c.e., so that extended series cannot be carried out 
with antisera from rabbits. It was not considered legitimate to 
employ mixed antisera. Another series gave a graph of similar 
form. At present the data are too few to discuss these results at 
length, in order to determine the type of the interaction. 



Weight of precipitate in milligrams. ] div. — 0*3 mg. 
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Tlie effect of the degree of dilution on the weight of precipitate 
may be now considered. Two series of experiments were carried 
■out, lu the first series the quantity of egg-white whs constant, 



Weight of homologous protein in milligrams, 1 div. = 10 mg. 
Curve of weight of precipitate formed with increasing weights of 
homologous protein : 3 co» antiserum interact with ascending woights of 
dried egg-white. 

and the amount of saline solution used to dilute the interacting 
masses was varied. In the second series the quantity of egg- 
white was maintained at a constant concentration in the saline 
solution. The antisera employod were two fowl's ogg*whifce 
antisera prepared from rabbits. The results are recorded in 
Table xiii. 
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The results of both series correspond, though the absolute 
amount of precipitate from each antiserum was different. With 
a quantity of saline solution of 25 c.c., there was a reduction in 


Tabic xiii. 


Tube. 

Amount 

of 

; Weight 
of 

Amount 
of saline 

1 Weight 
i of 

Weight of 
precipitate 
from 1 c.c. 
antiserum. 


antiserum. 

; egg-white. 

! 

solution, 

precipitate. 

J 

5 c.c. A 

j' 

1 300 mg. 

25 c.c. 

| 10 8 mg. ! 

2*2 mg. 

2 

5 o. c, A 

i JOOmg. 

50 c.c. 

36*2 mg. 

3 *2 mg. 

8 

5 c.c. A 

j 100 mg. 

100 c.c. 

! 15 mg. 

3*0 mg. 

4 

5 o.c.B 

300 mg. 

25 c.c. 

j 10*0 nig. 

2*1 mg. 

5 

5 e. c. B 

*200 mg. 

50 c.c. 

j ID'S mg. 

3*0 mg. 

6 

5 e.c.B 

t j i 

400 mg. 

100 c.c. 

! 17*7 mg. 

i 

3*6 mg. 


the amount of precipitate. All observers have noted this rcduc* 
tion, which has been usually ascribed to a solvent action of the 
concentrated serum. With a quantity of saline solution of 100 
c.c., the precipitates were also reduced slightly. This reduction 
was probably due to incomplete reaction in 48 hours, since the 
superfluids removed from tubes 3 and 6 yielded small precipitates 
on standing for another 48 hours. These results are in accord 
with the qualitative results previously* obtained. 

Detev'ininAtion of Specific Relations, 

It lias already l>een shown that, under the conditions before 
described, a given quantity of antiserum gives rise to a certain 
weight of precipitate, provided a sufficient amount of homologous 
protein l>e present. If the protein of the homologous species be 
replaced by the protein of a closely related species (as tested fojr 
the biological method) the amount of precipitate from that 
quantity of antiserum is diminished. 

Tt is not practicable to weigh the precipitate from a given 
quantity of antiserum interacting with a quantity of unknown 
protein, as a means of differentiation of proteins* This same 

# Welsh and Chapman, J ourn. of Hygiene, vl., p,2G0, 100$, 
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principle adapted to other cirotmi stance* ha# been employed to 
distinguish between closely related proteins, e.y., those of aviati 
eggs. As an example, an experiment may be considered which 
records the interaction between an antiserum for fowl's egg- 
white and the egg-white of the hen, duck, quail, ostrich, par- 
tridge, and pheasant, by which the heterologous egg-whites of 
the different eggs were clearly distinguished from the lien’s egg- 
white. The antiserum was derived from a rabbit which had 
received six injections of egg-white containing 6*27 gm. dried 
egg-white. When the rabbit was killed, the antiserum was dried 
in va mo over calcium chloride at 37*C. At the time the experi- 
ments were performed, the dried antiserum was over two months 
old. For the experiment, 0*13 gm, dried antiserum was dissolved 
in 5*2 c o. saline solution. The antiserum was thus diluted so 
that 0*4 c.c. solution was equivalent to 0 01 gm. dried antiserum, 
0-2 c.c. solution to 0*005 gm. antiserum, 0*08 c.c. solution to 
0*002 gm. antiserum, 0*04 c.c. solution to 0*001 gm. antiserum, 
and 0*02 c.c. solution to 0*0005 gm. antiserum. To interact with 
the antiserum, 1 c.c. egg-white of each kind of egg was diluted 
with 99 c.c. saline solution, and 0*1 c.c. of the solution of each 

Table xiv. 


Tube. 

Weight 

of 

antiserum. 

i 

i 

Amount of the 
original solution 
of antiserum. 

Amount of 
saline solution 
added to 
solution of 
antiserum, 

Amount of diluted 
egg-white, fowl, 
duck, ostrich, 
pheasant, par- 
tridge, and quail. 

t 

0*01 gm. 

0*4 c.c. 

0*1 c.c. 

0*1 o.c. 

2 

0*005 gm* 

0*2 o»a 

0*8 c.c. 

0*1 c.c. 

3 

0 002 gm. 

0*08 c.c. 

0*42 c.c. 

0*1 o.c. 

4 

0*001 gm. 

0*04 c.o. 

0 *46 c.c. 

0*1 c*c. 

5 

0*0005 gm. 

0*02 c.c. 

0*48 c.c. 

0*1 o.c. 

6 

none. 

none. 

0*5 o.c. 

0*1 c.c. 


kind of egg-white placed in each of six tubes. 'The antiserum 
was measured out in quantities of six times that required for 
each tube, and saline solution added in such quantity that the 
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amount of diluted antiserum for each tube measured 0*5 cc. In 
this way it was possiblo to measure the small amounts of anti- 
serum with some approach to accuracy. The quantities of the 
interacting bodies are recorded in Table xiv. 

Tubes of 4 to 5 mrn. bore were employed. Each tube contained 
0*6 c c. fluid. The readings of the precipitates after 48 hours are 
given in Tabic xv. 

Tabic xv. 


An 7 nt Fowl's 
.vntison,m e ««-' vhite ' 


! | j 

Duck's 1 Pheasant's; Partridge’s! 
egg-white.j ogg-white, ) egg-white, 

I ! j 


Quail's 

cgK-whiie.j 


! Ostrich's 
jogg. while. 


(POltfiu. 

nun. 

| 1 '0 mm. ! 

i 

1 0 mm. 1 

0*8 nun. 

0*00r>^m. 

1*0 mm. 

i 0*3 in in. j 

0*5 mm. I 

0*5 mm. 

0'00‘Jgm. i 

0*3 mm. 

trace, j 

trace. j 

trace. 

0*001 gm. ! 

trace. 

trace, j 

trace. 

none. 

0*(HJ0.)gm.| 

trace . 

none, j 

none. [ 

none. 

none, 

none. 

i 

none, j 

none. j 

i 

none. 


0*8 mm, 
0*3 min. 
trace, 
none, 
none, 
none. 


0*5 mm, 
0*3 mm, 
trace, 
trace, 
norn*. 
none. 


Tim results show that the amount of precipitate with fowl's 
egg-white was 2**) nun., greater than the precipitate with any 
heterologous protein. It is also evident that, by testing with 
diminishing quantities of antiserum, the differentiation is easily 
made. Although 43 tubes were employed, including controls of 
antiserum and saline solution, and protein and saline solution, the 
amount of dried antiserum employed was only 0i3 gin., equal to 
l*3c.e. fresh antiserum. The method is therefore economical 
with material. When the quantity of heterologous protein 
interacting with 0 01 gm. dried antiserum is increased to produce 
the maximum precipitate, the amount of precipitate is less than 
the full precipitate for that amount of antiserum yielded by the 
homologous protein. This is evident from the results recorded 
in Table xvi. This table records the results of an experiment 
similar to that recorded in Tables xiv. and xv,, tube 1, but carried 
out with another antiserum. After 48 hours, the superfluities 
were removed to clean tubes and treated with a second 01 c.c. 
solution of protein. 
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The readings show that the combined precipitates with the 
heterologous protein did not equal the precipitate with the 
homologous protein. 

Table xvi. 


^ j Weight ' Amount of 
•o I of diluted 

jh } antHtjmm.j egg*whito. 


Reading 

in 

48 hours. 


Addinicnt | Heading 

to i lifter 

super fluid. j 48 hours. 


1 ! 0 01 gm. 

2 j 0*01 gm. 

3 | 0 01 gtn. 


0‘1 e.c.(fowl), 
0*1 c.c.(dnck). 
0*1 o.e. (ostrich). 


1 ‘5 mm. 
0*5 mm. 
0*6 mxn. 


0*1 u.c.(fowl). | 0*8 mm. 

0*1 o.c.(duck). j none.. 

0*1 c. o. (ostrich), j 0*3 mm. 


Another method of differentiation of closely related proteins 
has been described by Welsh and Chapman.* This method 
depends on the inhibition of the formation of precipitate by 
heated antisera, ?>., on the solution of precipitate by heated 
antisera. It is not, hpsvevor, so simple as that described above, 
as it involves a thorough knowledge of the inhibitory powers of 
the untiKera employed, and requires a detailed examination of 
each antiserum before use. The results obtained in the research 
on crossed inhibition led Welsh and Chapman to suggest, that 
the precipitate given by hen-egg antiserum and ostrich or imy 
egg albumen other than hen-egg albumen might be regarded as 
similar to that produced by ostrich-egg antiserum and any egg 
albumen other than ostrich egg albumen. It could be assumed 
that this precipitate resulted from the general avian character or 
component of the proteins used in immunisation, while the greatly 
increased precipitate produced by hen-egg albumen and hen-egg 
antiserum, or by ostrich-egg albumen and ostrich-egg antiserum 
could be assumed to lie due to the specific hen or ostrich char- 
acter or component of the material used for injection. In this 
connection, some observations made on the eggs used for the 
experiment recorded in Tables xiv. and xv., may be noted. After 


* The principles of this mothod are outlined by Welsh and Chapman, 
Proo. Hoy, 3oc. I*mdon, B.79, p.471, 1907. 
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48 hoars the reactions recorded in Table xv. were complete and 
the precipitates were read. The superfluids of tubes 1 were 
-removed and to the superfluids certain addiroents of solutions of 
egg-white were made. The solutions were those used in the 
primary experiments. The observations are recorded in Table 
xvii. 

Table xvii. 


Tube. 

1 

Original protein 
present. 

j i 

j Addiment of protein. 

I 

Amount of 
precipitate 
after 48 hours. 

1 

0*1 c.c. (fowl). 

t 

1 0*1 c.c. (ostrich). 

none. 

2 

0*1 c.c.(duck). 

! 0*1 c.c. (ostrich), i 

trace. 

3 

0*1 c.c. (pheasant). 

j 0*1 c.c. (partridge). 

0*5 mm. 

4 

0*1 c.c. (partridge). 

0*1 c.c. (fowl). 

1*6 mm. 

/> 

0*1 c.c.{<juail). 

f 0*1 c.c. (partridge). 

none. 

6 

0 1 c.c. (ostrich). 

j 0*1 c.c, (duck), 

0*5 rom. 


In the interpretation of these results, those recorded in Table 
xvi,, must be considered. The presence or absence of a preoipi- 
1 tate show's that in tube 1 the additional ostrich egg-white failed 
to produce a precipitate, as the general avian precipitin was 
already completely neutralised; in tube 2 there was no precipi- 
tate for the same reason; in tube 3 the additional egg-white of 
the partridge neutralised and precipitated the remaining preci- 
pitin; in tube 4 the fowl egg-white neutralised the speciflc preci- 
pitin for the fowl egg-white, yielding therefore a large precipitate; 
in tube 5 the partridge egg-white failed to reveal any general 
avian precipitin remaining present; and in tube 6 the duck egg* 
white neutralised and precipitated the remaining general avian 
precipitin. These results have also an interest in the light of 
the similar properties of certain hwmolytic sera. The ambo- 
ceptors present in these latter, combine with the corpuscles from 
one species of animal, but after the corpuscles of this species 
have extracted all the amboceptors Capable of union with the 
corpuscles, the corpuscles of a second species will unite with 
other.amboceptors present in the hsamolytic sera. 
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Obaernationa <m the Precipitina for Vegetable Protein s. 

The study of the biological relationships of plants by means of 
precipitin* is much more difficult than those of animals. This is 
due to the difficulty of obtaining material in which reactions, 
other than those lietween the interacting precipitin and protein, 
do not occur. Tn the first place, the solution of proteins for 
intrs peritoneal injection of the rabbits must be prepared free 
from toxic substances. Such solutions must also be sterile. The 
careful researches* of Dr. J. M. Petrie, in this laboratory, on the 
seeds of the Acacias, have led to the choice of the proteins of 
these seeds for preparing the antisera. As further work on the 
decomposition-products of these proteins is likely to be carried 
out, and ss these proteins may differ widely in chemical pro- 
perties from the proteins of blood-sera, it may bo possible to 
determine by chemical means whether the precipitates formed jn 
the precipitin reactions are composed of substances akin to the 
proteins of the Acacias. Recent investigations! of the acidic 
properties of the proteins and their union with bases, also offer 
means for the preparation of purer solutions of proteins than 
have hitherto been obtained. As extracts of the seeds of the 
Acacias made with 10% salt solution contain little toxic matter, 
these extracts have been employed for injection after filtration 
and dilution. They have been sterilised by heating to 55"C^ 
from 3 to 6 hours. Antisera prepared with heated proteins have 
been studied by Sohmidt.J Tliey may be used for the same 
purposes as antisera prepared with un heated protein. Similar hut > 
less extensive experiments with antisera marie with heated protein 
have been carried out in this laboratory with the same results. 

The antisera prepared by the injection of these heated proteins 
have been allowed to interact with solutions of the seeds of 
different species of plants. The solutions were made by extract- 

* Pros. Linn. See. New South Wales, 1903, xxxiil, p.S35. 

t Brailsford Robertson, “The Proteins,” University of California Publica- 
tions, 1909* 

J Biochem Zeiteobr. xiv., 8.294, 1908, 
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ing 0*5 gm. powdered seeds with lOc.c. saline solution. The 
extracts were filtered and divided into two parts; one part was 
then heated to 70°C. for 4 hours and filtered, while the second 
part was unhosbed. The lierted extract was sterile, and the 
tubes did not show bacterial changes for some days. The 
unheated extract soon showed signs of putrefaction. In addition 
to the usual controls, it was necessary to arrange, each time, a 
series of tubes in which normal rabbit’s serum interacted with 
the extracts of the seeds. The importance of tins control is 
evident from Table xviii. 


Table xviii. 


Tube. 1 

Seeds. 

Amount 

of 

extract. 

Amount of 
rabbit’s 
serum* 

j Precipitate with 

j Ui i heated j Heated 
j extract, j extract. 

i 

Acacia pycnantha. 

0 5 c.c. 

0*1 c.c. 

none. 

none. 

o 

Sir* airi* a /Mi. 

»» 

»* 

0 5 mm. 

2*0 mm. 

3 Album par rum. 

ft 

*> 

2*0 mm. 

2 A non. 

4 

ChaUmkfova. Uaiictt. 



0 5 mm. 

3*0 mm. 

6 

Camariiia dirty la. 

» » 


trace. 

0*5 mm. 

0 

Humect eh.fjtin*' 

♦ » 

n 

none. 

none. 

7 

Artroloma pinifolium. 

it 

»» 

2*0 mm. 

none. 

8 

H critic yclia aurtralaxica. 

»» 

M 

trace. 

none. 

9 

Endiandra Hubert. 

M 

»» 

solid. 

8 0 mm. 

10 

Macadamia trrnijbtia. 

»» 

tt 

03 mm. 

none. 

11 

Solarium rcrbanci folium. 

* 1 

1 * 

none. 

none. 

12 

Podocarpus data. 

>> 

»» 

trace. 

none. 

13 

PirntUa ligurtrinn. 

>» 

ft 

none. 

trace. 

14 

Eucalyptus aidero&ylon. 

)» 

ft 

none. 

0 5 mnu 

15 

Ficus rubiginom . 

») 

1 1 

trace. 

1*0 mm. 

1C 

nono(eontrol). 

ft 

M 

none. 



It is seen that 1 1 out of the 15 seeds gave extracts which 
yielded precipitates with normal serum. These extracts could 
not be used for tests with antiserum. 

A series may now be recorded in which the preliminary tests 
and controls were satisfactory. This experiment is recorded in 
Table xix* 

The antiserum was prepared by the injection of extracts of the 
seeds of Acacia pycnantfta containing 3*0 gm, dried protein, given 




11V H. «. ORA PM AN, 


5M 


in six doses. The tests wore carried out by mixing 0*1 e.c. anti- 
serum and 0*5 c.e. extract of the seeds to be tested. Bot h heated 
and indicated extracts of the needs were employed. The controls 
are omitted from the table. 

Table xix. 


Tube. 

Natural Older, 

Species. 

Heated 

extract. 

Unheated 

extract. 

i 

Leguminosw. 

Aravin pyvnantha. 

ppt. 

ppt. 

2 

>> 

A . pvnninvrviti. 


ppt. 

3 

>i 

A. nvriifolia . 

ppt. 

ppt. 

4 

»» 

A, Uptodada. 

ppt. 

ppt. 

5 

,, 

A. awofa. 

pi>t. 

ppt. 

« 

1 1 

A, ttpertabiltH . 

ppt. 

ppt. 

7 

i* 

A. pentiul*. 

ppt. 

ppt. 

6 


Pi*nm *ativnm. 

ppt. 

ppt. 

9 i 

» ♦ 

Phasco/us luncUus. 

nil. 

nil. 

10 

i i » 

Vicki Juba. 

nil. 



u 

H 

Mvdinujo #cc/tm. 

nil. 

ppt. 

1*2 i 

G mm i newt. 

TrUicum ru/yure. 

nil. 

nil. 

13 | 


A vena sativa. 

nil. 

— 

14 

M yrtaeea*. 

Mvculyptm xidvroxylon. 

nil. 

nil. 

15 

Gouihfia*. 

Podocarpm data . 

ni). 

nil. 

10 

Holannoeiti. 

Svla n nm nr rhatnifoii ntn. 

nil. 

nil. 

17 

Kpacridcae. 

Adrofoma pimfolium. 

nil. 

nil. 

18 

C/Omposittv. 

lhimva tlrq am. 

nil. 

nil. 

10 

i Proteaoew. 

1 

Macxuhimia tcmifolia. 

ml. 

i 



Quantitative differences in the amounts of the precipitates are 
not recorded in the table. In the first place, it may be noted 
that the seeds of the Natural Order of the Leguminosa* are 
marked off clearly from the seeds of the other well marked 
Natural Orders. In the second place, certain of the swd* of the 
trfOgumino*® do not react with the antiserum for Acacia pyc* 
nantha . Those results have been repeated with other antisera 
with similar results. It is probable that the precipitin test will 
be equally useful in the vegetable kingdom as in the animal 
kingdom* It possesses also the possibility of supplying data* for 
a correct appreciation of the value of morphological characters in 
the differentiation of species* 

*An extended research on this aspect in being carried out In collaboration 
with Dr, Petrie* 
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Tfw Relation of Deviation of Complement to Precipitnm. 

Moreschi, in his first paper* on the phenomena of deviation, 
allowed that the fixation of complement appeared ouly as a sequel 
of precipitation. In his second paperf he was leas decided on 
this point, but held that the amount of complement fixed was 
proportional to the a'mount of precipitate. Neisser and SaohsJ 
were of opinion that the essential feature in the deviation of 
complement was the union of a substance (antigen) with its anti- 
body. Gay§ regarded the precipitate as the all-important, factor 
in the fixation of complement. He found that, after the precipi- 
tate had formed, the superfluid did not bind complement, but 
that the precipitate, even after thorough washing, fixed com- 
plement. Muir and Martin|| investigated the relation of devia- 
tion of complement to the precipitin test. They concluded, inter 
alia % that a mixture of serum and its antiserum had the property 
of fixing or deviating complement and thus interfering with 
luetnolysis, that the amount of homologous protein necessary to 
produce a distinct deviation of complement was extremely small, 
O’OOOOl c.c. or even less — as a rule it was many times less than 
the amount necessary to give a visible precipitate with the anti- 
serum — that when a precipitate formed, the deviating substance 
was present in the precipitate and might be so exclusively, and 
that the precipitation was not essential to the deviation-pheno- 
mena, as these could be given without the formation of a preci- 
pitate. Welsh and Chapmanf have, however, found consistently 
that precipitates form in 48 hours with quantities as small as 
those employed by Muir and Martin. Stress need not be laid on 
this point, as there is now general agreement that it is the 
product of the interaction of antigen and antibody, and not a 

* Berb hliu. Woobenaehr. S.U81, 1805. 
tBerl. Min, Woofaenachr, £.76, 1006. 

X Bed. kiln, Wochenschr. 8.1388, 1905. 

$ Ann. do rl&fit Pasteur, xix., p.598. 1905, 

(j Journ. Of Hygiene, vh, jp.2fl5 # 1006, 

H fToorn. of Hygiene, vl., p.259, 1906. 
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simple mixture of these substances, that has to do with fixation 
of complement. 

Moll,* Welsh and Chapman,! and RodetJ have brought 
forward much evidence to show that the precipitate or final 
product of the interaction of antiserum and homologous protein 
is mainly derived from the antiserum. MichaeUs,g in his recent 
summary of precipitin*, does not accept the general conclusion, 
but grants that with the quantities employed by Welsh and 
Chapman this conclusion holds. He writes “that these observers 
have only had regard to mixtures of much precipitin and little 

precipi table substance and have rightly concluded that 

the precipitate consists wholly or almost wholly of the proteins 
{Eiwoisskbrpern) of the precipitin serum. ° Now the quantities 
of which Michaelis is writing show a much greater proportion of 
homologous protein to antiserum than those employed by Muir 
and Martin and other workers on deviation of complement. Dis- 
regarding for the present purpose the source of the precipitate 
under all circumstances, it can be accepted that the precipitate 
which usually brings about deviation of complement is derived 
mainly from the antiserum. It therefore follows that the amount 
of complement deviated will be proportional to the amount of 
antiserum used as antibody. It has been shown above that an 
increase in the amount of antiserum leads to an increase in the 
amount of precipitate, so that by increasing the amount of anti- 
serum (antibody) deviation of complement maybe obtained with 
smaller amounts of homologous protein. This factor has not yet 
received attention in work upon deviation of complement. 

Remark* upon the Practical Applications of the Precipitin *. 

As pointed out in the introduction, the precipitin tent was 
applied early to the diagnosis of the source of blood -stains, 

* Quoted by Kodet, lov, i it. 
t Proc. Roy. Soc. London, Bdxxviii., p.810, 1906. 

$ Comp. rend. Soc. 'Biol. Paris, p.671, 1906. 

| Oppenbeimer, Handbuoh der Biocheniie, Jena, 1909, Bd.ii,, Hft.l, 8,665. 
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During the subsequent years the range of application has been 
much extended.* The increased attention to public health and 
food-supply has led to the use of the test in analytical work con- 
cerned with meat and animal foods generally. A detailed 
account of the methods employed in the use of the test in routine 
examinations in a municipal laboratory is given by Fornot and 
Muller. f The test has also been utilised in medical diagnosis. 
The application of the test to the diagnosis of hydatid disease, 
so prevalent in this country, may be cited. The small amount 
of manipulation required for these tests, arid the speed with 
which a result may be obtained, give this test a great advantage 
over the test for deviation of complement which is used for the 
ssme purjwsos. 


* For a summary of the practical applications of the test, see Welsh and 
Chapman, Aunt. Mad. Gas., 1*07, p.l» 

t Zeit f, bid. Math, und Tech. L, p.201, ISO*. 
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REVISION OF AUSTRALIAN LEP1DOPTERA, V. 

By A. J. Turner, M.D., F.E.S. 

Fam. GKOMBTRIDJE. 

Subfatn. O bometei NJi. 

Forewings with 7, 8, 9 stalked, 10 usually stalked with them, 
their common stalk arising from upper angle of cell, C nearly 
always approximated or stalked with them, II usually separate, 
rarely stalked, either free or anastomosing shortly with 12 and 
10, or with 12 only, no areole. Hind wings with 5 strongly 
approximated to 6 at origin, 8 approximated to cell near base, 
diverging at or before middle, or rarely approximated to beyond 
middle. Frenulum and retinaculum frequently rudimentary or 
absent, being replaced by a rounded costal dilatation of base of 
hindwing. 

The Geometrirm form a very natural group. The Acidalianm 
(or Sterrhinm) are usually, though not always, distinguishable by 
the origin of vein 5 of the hind wings. But independently of 
this, the structure of the forewings is fundamentally different in 
the two subfamilies. In the AeidaHanw , veins 11 and 10 arise 
by a common stem, which anastomoses with the commou stem of 
7, 8, 9, forming the areole, Those genera in which the areole is 
absent, have been developed from genera in which that structure 
exists, by the gradual obliteration of the areole by fusion of its 
walls. In the Geom*trinm f on the other hand, an areole is never 
developed;* vein 11 is either free, or very frequently anastomoses 
first with 12 and then with 10, or it may anastomose with 12 


* My attention w#s tsaUsd to this point by Hampson’s 44 Moths ot India,” 
1U, 9 P'466} but Mr * Prout informs me that the absence of an areole In this 
group was first insisted on by Lederer. 
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only. As a rare abnormality the anastomosis with 12 may be 
missed, while that with 10 is present, but 10 arises always sepa- 
rately from 11, and usually from the stalk of 7, 8, 9, and this is 
fundamentally different from the normal structure of the Adda * 
liana. Another radical distinction is, that the common stalk of 
7, 8, 9 arises, in the Addaliance, from well before the upper angle 
of the cell, widely separate from C, which arises at the angle. 
In the Geometritue the common stalk arises from the angle, and 
6 is usually either closely approximated to or stalked with it; 
though, in rare instances, the origin of (> is displaced downwards. 
From these considerations it follows that the Addaliuntv. are not 
derived from the Qeometrinoi , as J formerly supposed, but are a 
collateral and independent line of development. 

The more primitive genera of the Gtometrinw differ from the 
remainder of the group in two characters. Firstly, in the separate 
origin of vein 10 of the fore wings from the cell, a character 
present in the genera Protophyla, IleliomyHis, Rhuma , and 
Stei'ictopsis. Secondly, in the close approximation of vein 8 of 
the hind wings to well beyond the middle of the cell, a character 
found in Protophyta , ffdiomystis, Rhuma , and Oenochlora, The 
first of these characters is not uncommon in the Monoclenianm 
(Otnochromina), while the second is characteristic of that group. 
If we endeavour to distinguish the two subfamilies by the point 
of origin of vein 5 of the hindwings, we find that this is not a 
distinction to be relied on absolutely. Vein 5 of the hindwings 
usually arises in the Monocteniana rather nearer to 6 than to 4, 
and in the geuus Cernia the approximation is quite as strong as in 
many Gtometriwe* In a genus closely allied to Sardnodts, which 
I have from Northern Queensland, the approximation is even 
stronger, 5 and 6 being almost connate; while in the Indian 
genus Sarcinoden (Hmps., Moths Ind., iii., p.3I5) 5 and 6 are 
stalked. Though I am unable, at present, to separate the two 
subfamilies by any absolute definition, 1 consider them geneti- 
cally distinct. The two genera I have mentioned are not, in my 
opinion, genetically allied in any close degree to the parent»*tom 
of the Gkometrinfa This group certainly arose out of the Monoc- 
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tmianMf and I regard Entneha as the genus, of all with which 
I am acquainted, coming nearest to the parent-stem of the 
former subfamily, being a somewhat aberrant branch from this 
stem. The importance of the approximation of 5 and 6 of the 
hindwings in the Geomntrince does not consist in that character 
being peculiar to the subfamily, for it occurs occasionally, as an 
aberrant character, in some of the other subfamilies; but in the 
fact that, in the former, that character has become fixed , being 
found without exception throughout the group. 

A most important character of the higher Lepidoptera , that is 
all except the primitive Mioropterygidw and Ilepialidw , is the 
presence of a frenulum. In certain groups the frenulum has 
been lost, and in them its place is supplied by an expansion of 
the base of the costa of the hind wing. In the Geometrinre may 
ho found all gradations between a strong functionating frenulum 
and its complete absence. In the lower genera it is well- 
developed. The first stage in its obsolescence is the appearance 
of a rounded dilatation of the base of the costa of the hind wing, 
just beyond the origin of the frenulum. This is soon followed 
by the obsolescence of the frenulum itself, which usually occurs 
most rapidly in the female sex. In the male it is longer per- 
sistent, but becomes weak and slender; while the retinaculum 
shifts to nearer the base of the forewing. Evidently, though 
developed* these organs are not strongly functionating. In the 
next stage, frenulum and retiuaculum become completely obsolete 
in both sexes. By the use of these characters, the Geometntue 
may be readily divided into three divisions, the genera which 
may be regarded as intermediate being extremely few, at least 
in the Australian fauna. 

Div. i. — Hindwing with a strong rounded dilatation at base 
of costa. Frenulum and retinaculum completely absent in both 
sexes. 

Div, ii. — Hind wing with a rounded dilatation, usually strongly 
marked* at base of costa. Frenulum iu $ usually weak, 
retinaculum usually close to base of forewing. Frenulum in 
female usually absent. 
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In the genus Apoda»mia t however, the frenulum is represented 
in the J by a Btrong tuft of long hairs. In Chrysochloroma the 
oontal dilatation ia only moderate, and (be $ frenulum is strong, 
while that of the 9 ia nearly obsolete. 

Div. iii. — Hind wing without basal costal dilatation. Frenu- 
lum in $ strong, in 9 represented by a strong tuft of long 
hairs. 

From this last group we may separate 

Div. iv. — Forewings with vein 10 arising separately from cell. 

Though these divisions are natural, they do not in every 
instance represent genetic groups. .1 recognise at least three 
different lines of ascent between the second and first divisions. 
This appears of special interest as an example of a tendency, 
within a group, to develop in a certain direction, whether the 
tendency be regarded as innate, or as the effect of environment. 
Between the third and second divisions there does not seem, in 
the Australian genera, any necessity to assume more than a 
single stem. 

Much caution and the examination of a large amount of 
material are necessary before basing the generic definitions, in 
this group, on variations in the neuration. The variations in 
vein 11, for instance, may not infrequently be found all to occur 
within the same species. Other examples of variability will be 
given in this paper. The stalking or separation of veins 6 and 
7 of the hind wing is, on the other hand, very constant; I have, 
so far, observed only one exception, in the genus VliocmmUt 
though the examination of larger material may show others. 
Differences in the shape of the cell, more especially of the 
discocellulars, sometimes afford valuable characters, as in the 
genera Comostola , Arfff/raco$ma, and TfMlatwde*. The shape of 
the hind wings is sometimes a reliable generic character, but its 
right application ‘calls for discrimination. The variations in 
the length of the palpi in both sexes frequently mark out natural 
genera, but in the more primitive genus Ttrpna they do not seem 
to have attained fixity, and are, I think, of specific value only. 
Variations in the antenna of either sex give good characters in 
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this group, though in other families of Lepidoptera they may be 
less reliable; the ciliated male sntennce of the Hemithea- group, 
for instance, separate this group of genera sharply from its 
allies. 

For our knowledge of the Australian species we are mainly 
indebted to one of Mr. Meyrick's valuable papers(Proc. Linn. 
Soc. N. S. Wales, 1887, p.835), which will always remain classical. 
Since its publication the number of known species has been 
much increased, especially from tho northern part of the conti- 
nent; and a more minute study of certain details of structure has 
necessitated considerable generic alterations, without, however, 
in any way affecting the characteristic accuracy of Mr. Meyrick’s 
work. Sir Geo. Hampson’s 41 Moths of India ” contains some 
valuable information regarding structural points. Mr. Warren’s 
papers in the u Novitates Zoologicae ” are indispensable for 
reference, but must be used with caution. To Mr. L. B. Front, 
who has lately undertaken an examination of this subfamily for 
the “Genera Inaectorum,” I am much indebted for information 
regarding some exotic genera, and for the right understanding of 
the genera Comostola and Leucesthe*; also for sending me types 
of some of the Huhuerian genera. Ah my tabulation of the 
genera is ueceasarily, to some extent, artificial, I have attempted 
to illustrate their natural relationships by means of a u genea- 
logical tree.” Such a device, though useful, can be at best no 
.more than a rough approximation to the truth; and a 
knowledge of the exotic genera, which I do not possess, would 
probably entail considerable modification. 

Following Mr. Meyrick, the lengths of the palpi are expressed 
in terms of the breadth of the eye, the lengths of their terminal 
joints in terms of the second joint, and that of the antennal 
pectinations or filiations in terms of the breadth of the antennal 
stalk. The numerals following records of locality refer to the 
months of capture. A f is attached to the names of species, 
whose structure I have not been able to examine. 

I am, as usual) much Indebted to Mr. Geo. Lyell for the loan 
of specimens from hi* extensive collection, and for many locality* 
references. 
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Tabulation of tttnera. 

A. Hindwings with a rounded costal expansion at 
base beyond point of origin of frenulum. 

B. Frenulum and retinaculum absent in both sexes. 

C. Palpi 1 or less, terminal joint minute in both 
sexes. 

D. Posterior tibia* without middle spurs. 

E. Tongue absent, palpi minute 

EE. Tongue present, palpi short but well 
developed. 

F. Antenna* pectinated in both sexes 

FF. Antenna* pectinated in , simple 

in $ * 

DD. Posterior tibia? with middle spurs. 

K. Forewings with 10 anastomosing with ft. 
EE. Forewings with 10 not anastomosing 

with 9 

CO. Palpi over 1, terminal joint rather long, «t 
least in $ . 

D. Forewings with discocellulars separate on 
vein 5, dorsal arising posteriorly to costal. 
K. Hind wings dentate, with a strong pro 

jeotion on vein 4 

EK. Hindwiugs not dentate, rounded or 

angled on vein 4, not projecting 

I)D. Forewings with discocellulars not sepa- 
rate oil vein 5. 

K. Hindwings markedly nlong&te 

KK. Hindwings not elongate. 

F. Both wings with 3 and 4 widely sepa- 
rate at origin 

FF. Both wings with 3 and 4 approxi- 
mated, connate, or Btalked 

BB. Frenulum in £ present but nearly always 
weak, retlhaoklum nearly always close to 
base of forewing, frenulum in $ usually 
absent. 

O. Palpi 1 or lew, terminal joint minute in both 

sexes 

CC. Palpi l or more, terminal joint more or leas 
elongate, at least in J . 
l>< Antennas in f pectinate. 


7. (’feNOmiLOllA. 

8. Gvn anuria. 

9. Cy MATO FLEX. 

6. Eklcestrks. 

10. El? box i a 

1. Berta. 

2. Com onto la. 

.3. Pykrhoruachis. 

4. Nkothela. 

5. CULOKKHW. 

1 I . ClILORoCOMA. 
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E. Hind wings with costal edge of cell con- 
siderably over $ of dorsal edge. 

F. Frenulum in & strong 

FF. Frenulum in <£ slender. 

O. Hindwings quadrate, acutely angled 
and strongly produced on vein 4... 
GG. Hindwings not quadrate. 

H. Posterior tibiae of & aborted, with- 
out spurs , ..... 

HH. Posterior tibiao of c? not aborted, 
J. Posterior tibbe of cT with along 
slender terminal process about 

£ length of tarsus 

JJ. Posterior tibiou of dT with ter- 
minal process short or absent. 
K. Posterior tibiae of & with ter- 
minal spurs absent 

KK. Posterior tibiae of df with all 

spurs present 

KE. Hindwings with costal edge of cell 
about # of dorsal edge. 

F. Hindwings with disoocellulars not 
widely separate on vein 5, 3 and 4 

stalked 

FF. Hindwings with discocellulars widely 
separate on vein 5, 8 and 4 remote 

at origin..., . 

Dll. An term oo in cT oillate. 

E. Hindwings with 6 and 7 stalked, 

F, Forewings with 1 1 and 10 arising out 

of 9 and running into 12 ... 

FF. Fofewings with 11 from cell, 10 not 
running into 1 2. 

G. Posterior tibieo of without middle 

spurs 

GG. Posterior tibiie of dT with middle 
spurs, 

H. Hindwings angled or produced on 
vein 4 , not produced at tornus... 
HH. Hindwings with termen straight 
and long, and with a rounded 

projection at tornus...; 

KK. Hindwings with 6 and 7 separate 


24. CllRYBOOHLGROM 

12. Maxateb. 

18. ERKTMOrtTft. 

14. CoMIBAWA. 

16. OiiNosn^A. 

17. PRAHINOCYMA. 

16. Thalabsoors. 

22. Arqyuocobma. 

18. Dtplodesha, 

19. Hkhithea. 

80. MlCTALLOO&LORi 

21. 0ROUTHA. 

83. Apouasmia. 
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A A. Hindwings without costal expansion at bane, 
frenulumaad retinaculum In ^ well-developed, 
frenulum in £ usually represented by a long 
tuft of hairs. 

B. Forewings with vein 10 stalked with 7, 8, 9, 

C. Thorax with a strong posterior crest. 


I). Posterior tibiee without middle spurs 25. Ulioonkmis. 

DO. Posterior fcibiw with middle spurs 26. Agathiopsih. 

OU. Thorax not crested. 

D. Hind wings with 6 and 7 stalked. 

E. Hind wings with costal edge of cell about 

$ length of dorsal edge. 27. Euijyolodbn. 

EE. Hindwings with costal edge of cell con- 
siderably exceeding jj 28. Chlokopem. 

1>D. Hindwings with fl and 7 separate or 
rarely connate. 

E. Hindwings with termen strongly pro- 
duced on vein 4 29. Agathia. 

EE. Hindwings with termen rounded. 

F. An ton mo i>eotinated in both sexes, in 

(? to apex 30. Dysmiaki a. 

FF. Antenna* in $ simple, in J with 
apical £ simple. 

G. Forewings with vein 6 arising near 

5, remote from 7 31. Actankpsia. 

GG. Fore wings with vein 6 closely ap- 
proximated or connate with 7. 

H. Posterior tibia) without middle 

spurs 32. Crywhpiioija. 


HH. Posterior tibiae with middle 
spurs. 

J. An tonn at in $ ciliate. 

K. Thorax smooth or only slightly 

hairy beneath 88* Kpiprietis. 

KK, Thorax very densely hairy 

beneath 34. Aopknoohroma. 

JJ. Antenna? in S' pectinate. 

K. Hindwings with 8 diverging 

from cell at or before middle 35. Tkrpna. 

KK. Hindwings with 8 closely ap- 
proximated to cell to well 

beyond middle... 86* Obnoceloba. 

f)B. Forewings with vein 10 arising separately 
from oell. 
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0. Thorax and abdomen created. 

D. Hind wings with 6 and 7 Btalkcd 

DO. Hmdwings with 6 and 7 separate. 

K. Antennte of eiliate 

EE. Anfcenmc in pectinate 

CC. Thorax and abdomen not crested... 

Gen. 1. Bkrta. 

Berta, Wlk., Oat. Brit. Mus. xxvi. p.1621. 

Face smooth. Tongue well-developed. Palpi slender, por- 
rect, moderate in rather long in J; second and terminal 
joints smooth -sealed; terminal joint in in $> fj. Antemne 

in $ pectinated, apices simple; in $ simple. Thorax and 
abdomen not crested; thorax not hairy beneath. Posterior tibiae 
with all spurs present; in $ dilated with along tuft of hairs 
lying in a groove on inner surface, terminal spurs shortened, and 
a short stout terminal process, liindwings elongate, t rmen 
dentate with a strong projection on vein 4; a strong rounded 
costal expansion at base; frenulum and retinaculum obsolete in 
both sexes. Forowings with 3 and 4 connate or slightly 
separate, C connate, 11 stalked with 7, 8, U, 10 beyond 0 
and anastomosing with 12; discocellulars separate on vein 5, 
dorsal arising posteriorly to costal. Hindwings with 3 and 4 
stalked, 6 and 7 stalked, 8 approximated to colJ near base and 
rapidly diverging; discooellulars moderately oblique, slightly 
angled or nearly straight on vein 5, costal edge of cell con- 
siderably over f . 

Differing from Gomostola only in the shape of the liindwings. 
Type, Berta ckryeolineata Wlk. 

1. Bkrta chrysolinrata. 

Berta chrysolineata Wlk., Cat Brit Mus. xxvi. p. 1621; Moore, 
Lep. Oeyl, iil p. 435, PI. 196, f.4; Hraps , Moths Ind. iii. p. 516. 

EuchlorU leucoapiiota Turn., Trans, Roy. Soc. S. Austr. 1904, 

p. 221. 

N.A.: Port Darwin, 1, 12.— N*Q.: Kuranda, 3, 4. Also front 
Ceylon and India. 


37. Sterictofsis. 

38. Khuma. 

30. Hkuomvrtis. 
40. Photo* uyta. 



BY A. J, TUHNEH. 565 

Gen. 2. Comostola. 

Comoatola Meyr., Proe. Linn. Soc. N. 8. Wales, 1887, p. 869. 

Face smooth. Tongue well developed. Palpi slender, 
porroct, in $ moderate, or rather long, in $ long; second and 
terminal joints smooth-scaled; terminal joint usually short in 
always elongate in J. Anlennte in $ pectinated, apices 
simple; in $ simple. Thorax and abdomen not crested; thorax 
not hairy beneath. Posterior tibiae with all spurs present; in 
dilated, with terminal spurs shortened, and a tuft of long hairs 
on inner side, sometimes with a short stout terminal process. 
Hindwings with terraen rounded or slightly angled on vein 4, 
not projecting; a strong rounded costal expansion at base; 
frenulum and retinaculum obsolete in both sexes. Forewings 
with 3 and 4 stalked or connate, 6 separate or short-stalked, 11 
arising from cell or stalked with 7, 8, 9, 10 beyond 6, not 
anastomosing; discocell ulars separate or widely separate on vein 

5, dorsal arising posteriorly to costal. Hindwings elongate; 
with 3 and 4 stalked, 6 and 7 stalked; 8 connected with cell 
at a point near base and rapidly diverging; discocellulars nearly 
straight, slightly oblique, dorsal sometimes curved so as to be 
more oblique; costal edge of cell considerably over §. 

Type, lodis Iceearia Wlk. The structure of the cell of the 
forewings, together with the elongate hindwings, which may 
have the termeu either strongly rounded, or slightly angled on 
vein 4, but never projecting, are the distinguishing marks of this 
genus. The separation of the discocellulars of the forewings, 
sometimes slight, beoomes very pronounced in C. laisaria and C. 
nereidaria « Vein 11 may either arise free from the cell, as in 
most Geometrina; or may be stalked with 7, 8, 9, 10 well beyond 

6. In view of the close specific relationship of C. aubtiliaria 
Brem., from Eastern Asia, which has the former structure, with 
C . lamruti I do not think the difference can be made use of for 
generic subdivision. 


h Hindwings obtusely angled on vein 4 % 

Hindwings rounded.... 
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2. Wings with numerous discol spots edged with pale 

oehreous ... 3, 

Only one discal spot in each wing, not edged with pale 
oehreous 4. 

3. Head with dark red transverse line, costal edge of cell § 2. Imaria . 

Head without dark red line, costal edge of cell £ 3. ntrtidaria . 

4. Disoal spot of bindwings large, with leaden-metallic 

soales 4. leucomerata. 

Discal spot of hindwings small, without leaden-metallic 
scales * 5. haplophaw*. 

5. Wings edged with white ft. chlora>'gyra. 

Wings interruptedly edged with fuscous- red 7. eucrciApcdu, 


2. GqMOSTOLA UESA1UA. 

lodis Imaria Wlk., Cat. Brit. Mu*, xxii, p.544; Eucroati* 
perlepidaria Wlk., Cat. Brit. Mus. xxxv. p.1610; Gomibasna 
maculata Moore, Proc. Zooh Soc. 1867, p,638; Comoxlola 
perlepidaria Moyr., Proc. Linn. Soo. N. S. Wales 1887, p.869. 

Frons green, with a narrow transverse dark red line anteriorly;, 
fillet broadly white. Palpi in $ 2, terminal joint J; in 9 2J 
terminal joint §. Forewings with costal edge of cell f dorsal; 
veins 3 and 4 stalked or connate, 1 1 stalked with 7, 8, 9, 10 
beyond 6; two fuscous costal dots representing origin of first and 
second lines; second line represented by a well-developed series 
of spots. Hindwings with 3 and 4 stalked. Posterior tibiae of 
$ dilated, with tuft of hairs, shortened terminal spurs, and very 
short stout terminal process. 

N.A.: Port Darwin, 9, 10 — Q,: Brisbane, 1, 2, 3, 4, 5, II, 12*. 
Southport. Also from Ceylon and India. 

3. COMQSTOLA NERKIDAHIA. 

Comoitola nereidaria Sne). ; Comoitolaflavusincta Warr., Nov* 
Zooh 1896, p, 288. 

Frons narrowly green posteriorly, anteriorly y ellow-oehreous, 
which colour is suffused over fillet, either wholly or leaving its 
anterior edge white. Palpi in <$ If, terminal joint f ; in 9 2&, 
terminal joint §. (7. meritaria, Wlk., which is very similar 
differs in neuration. Forewings with costal edge of cell $ 
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dorB&l; 3 and 4 connate, 11 stalked with 7, 8, 9, 10 beyond 6; 
darker green than in (7. £<*aarm, all spots smaller except the 
discal which appear disproportionately large; no fuscous costal 
dots. Hindwings with 3 and 4 stalked. Posterior tibi» of 
$ dilated, but terminal spurs not abbreviated, and without 
terminal process. 

N.Q,: Kuranda, 4; Gerald ton, 11. Also from Louisiadea and 
Celebes. 

4. COMOBTOLA LKUOOMKRATA. 

Chlorochroma leucomerata Wlk., Cat. Brit. Mus. xxxv. 
p. 1609; Iodis leucomerata Moyi\, Proo. Linn. Hoc. N. 8. Wales, 
1887, p.889. 

Palpi in 1£, terminal joint in 9 2£, terminal joint 1. 
Forewinga with 3 and 4 stalked or connate, 11 from cell. 
Hindwings with 3 and 4 stalked. The discal spots on both 
wings are sometimes white in the centre. Posterior tibia? of $ 
dilated, with tuft of hairs, shortened terminal spurs, and very 
short stout terminal process. 

N.Q.: Kuranda — Q.: Brisbane, 12; Mt. Tambourine, 2. Also 
from New South Wales, according to Mr. Meyrick. 

S.CoMOSTOLA HAFI.OPHANBS, n.sp.j^brAo^ai'tyr, of simple appearance], 

(J, 23 mm. Head green; fillet snow-white; face ferruginous, 
loweredge green- whitish. Palpi whitish, external surface of second 
joint ferruginous; in £ 1|, terminal joint £. Antennie white; 
pectinations in <J 10-12. Thorax and abdomen green, sides and 
undersurface whitish; legs whitish, anterior pair, exoept cox», 
fuscous anteriorly; posterior tibiro of <£ dilated with internal 
groove and tuft, and abbreviated terminal spurs. Forewings 
triangular, costa nearly straight, strongly arched near base, less 
so towards apex, apex round-pointed, ternveu straight, oblique; 3 
and 4 connate, 6 short-stalked, 11 from cell; bright green; costal 
edge yellowish; a Small dark ferruginous disoal spot; an obscurer 
dark green, markedly dentate, posfcmedian line; cilia pale yellow, 
with a narrow, interrupted, dark ferruginous basal line, beat 
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marked at apex, Hitul wings with terrnen obtusely angled on 
vein 4; 3 and 4 stalked; colour and markings as forewings. 
Underside whitish. Type in Coll. Lyell. 

N.Q.: Kuranda, in May; one specimen, received from Mr, F. 
P. Dodd. 

6 .C 0 MOSTOLA CHLORARGYKA. 

Comibatna chlorargyra Wlk., Cat. Brit. Mus. xxii., p.577; 
Comostola conchylias Meyr., TraiiH. Knt. 80c. 1889, p.490. 

Mr. Prout informs me that this is distinct from C. dinpansa 
Wlk., which has a green abdomen. 

Forewings with 3 and 4 separate at origin, 11 from cell. 
Hind wings with 3 and 4 stalked. I have only one specimen for 
examination. There may be some considerable variation in mark- 
ings of forewings. Posterior tibiae of $ dilated but without 
terminal process, 

N.Q. : Kuranda, 9,10,3; Townsville, 4,5. Also from New 
Guinea, Borneo, and Ceylon. 

7.C0M08T0LA KUCRA 8 PKDA, n.sp.feuxpaoTTffior, wali-bordered], 

J. 24 mm. Head dull red irrorated with blackish, face pale 
red, fillet narrowly whitish. Palpi whitish; in 2 terminal 
joint §. Antennas red, towards apex whitish. Thorax bright 
green, small spots on shoulders and a large posterior spot reddish 
irrorated with blackish. Abdomen whitish, with a median dorsal 
reddish streak [badly rubbed ). Legs pale reddish; posterior pair 
except tarsi whitish. Fore wings with costa rather strongly 
arched, [apex broken], terrnen slightly bowed, oblique; 3 and 4 
connate, 6 separate, 11 stalked with 7, 8, 9, 10; bright green; a 
reddish streak thickly irrorated with blackish along costa and 
terrnen; costal portion rather broad, with a dentate internal 
process at middle; terminal portion hue, dilated into spots at 
tornus and above middle; [cilia abraded]. Hind wings with 
terrnen strongly bowed; 3 arid 4 short-stalked; 6 and 7 short- 
stalked; colour and markings as forewings but without costal 
streak. Type in OolL Turner. 

N. A,; Port Darwin, in November; one specimen, received from 
Mr. F. P. Dodd. 
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Gen. 3. Pyrbuorhachih. 

Pyrrhorhachis Warr., Nov. ZooL 1H96, p.292. 

Face smooth. Tongue well developed. Palpi long, slender; 
terminal joint elongate, especially in £. Antenna? in £ pectinate, 
apices simple; in 9 simple. Thorax and abdomen not crested; 
thorax not hairy beneath. Posterior tibiw with all spurs present. 
Frenulum and retinaculum obsolete in both sexes; hind wings 
with a strong costal expansion at base. Fore wing* with 3 end 
4 stalked, 11 from cell or stalked with 7, 8, 9, 10 before G, free 
or anastomosing with 12; diseocellulars not separated on vein 5. 
Hindwings markedly elongate with termen strongly rounded; 3 
and 4 stalked, G and 7 stalked, 8 approximated to cell near base 
discoccllulars scarcely angled, but slightly oblique. 

Type Eucroatis pyrrhoyona Wlk. fu the shape of the hind- 
wings, this agrees with Comoatola ck(or<irgyra> but differs in the 
form of the cell of the forewings. 1 regard the genus as ancestral 
to Comostola. 

8. Pyuuiiorhachis pyruhooona. 

Euorosli* pyrrhoyona Wlk., Cat. Brit. M us. xxxv., p.lGlO; 
Iodi* marginata Luo., Proc. Liiiu. Soc, N. S. Wales 1888, p.1268; 
Comoatola pyrrhoyona Meyi\, Trans. Ent. Soc. 1889, p.491; 
Euchloria pyrrhoyona limps., Moths Ind. iii., p.500; Pyrrho - 
rhachu cornuta, Warr., Nov. Zool. 1896, p.292. 

The only Australian species which can be describod as blue. 
There may 1m? a reddish disced spot on each wing margined with 
oohreous, and containing a few blackish scales, or discal spots 
may be completely absent. Palpi in 9 2, terminal joint §. I 
have not examined a male. 

N.A.: Port Darwin, 9, 10, 12— N.Q.: Thursday Island; 
Kuranda, 4, 6, 10 — Q k ; Brisbane, 12. Also from New Guinea, 
Ceylon, and India. 

Gen. 4. N botHela, n.g.[M«kfyXor, freshly green,] 

Head smooth. Tongue well -developed. Palpi slender, por- 
xecfc, rough-haired beneath towards base; terminal joint in £ 


44 
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minute; [in $ probably longer]. An ten nee in $ pectinated, 
apices simple. Thorax and abdomen not crested; thorax slightly 
hairy beneath. Posterior tibiss with all spurs present; in £ 
strongly dilated, with a groove containing a tuft of hair on inner 
side. Hindwings with a strong costal expansion at base; 
frenulum and retinaculum obsolete in both sexes. Forewings 
with 3 and 4 widely separate at base, 6 separate, 1 1 from cel), 
anastomosing first with 12 and then with 10. Hindwings with 
3 and 4 widely separate at base, 6 and 7 stalked, 8 closely 
approximated to cell near base, thence diverging; discocellulars 
slightly angled on vein 5, dorsal strongly curved so as to become 
very strongly oblique, costal edge of cell considerably exceed- 

3- 

Type N. citvochroa Turn. This genus differs from Chloeres in 
the wide separation of veins 3 and 4 of both wings. 

9. Nbothkla CISSOCHROA, n. 8 p.[jtt<r<roxp 0 of, ivy-greeu,] 

(J. 24 mm. Head bluish-green; fillet snow-white; face green. 
Palpi in $ 1J; whitish, tinged with green above. Antenna* 
white; pectinations in <J, outer row 7, inner row 5. Thorax 
bluish-green. Abdomen bluish-green, apices of segments, tuft, 
sides, and under-surface white; under-surface of fourth segment 
in (J occupied by a patch of long coarse whltish-ochreous hairs. 
Forewings triangular, costa moderately arched, apex round* 
pointed, fcermen nearly straight, oblique; bluish-green; lines very 
slender, white; first at i, obtusely toothed outwardly beneath 
middle; second at }, finely denticulate) a slender white circle 
above middle; cilia green. Hindwings with termen bowed on 
vein 4; colour, disoal circle, postmedian line, and cilia as 
forewings. Type (unfortunately in poor condition) in Ooll. 
Turner. * 

N.Q.: Townsville, in September; one specimen, received from 
Mr. F. P. Dodd. 


Gen. 5. Chlosbs*, green.] 

Face smooth. Tongue well developed. Palpi slender; in $ 
short or moderate, with minute terminal joint; in $ 
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longer, with longer terminal joint. Antennae in pecti- 
nate, apices simple; in 9 simple. Posterior tibiae with all 
spurs present; in £ sometimes dilated. Frenulum and retinacu- 
lum obsolete in both sexes; hindwings with a strong rounded 
expansion at base. Forewiugs witli 3 and 4 slightly separate, 
connate, or stalked, 11 from cell, not anastomosing. Hindwings 
with 3 and 4 stalked or connate, C and 7 stalked, 8 approximated 
to cell near base; discocellulars scarcely angled on vein 5, dorsal 
bent and moderately oblique. 

Type, Chlorochroma citrolimbaria, Gn, l place this genus low 
down on the CWiostofa-Htem. The relationship to JSuloxia is, I 
think, collateral. 

10. ChLOBBBS OlTftOUMBARIA. 

Chlorochroma citrolitnbaria , Gn., Lep. ix, p 366; nec Wlk., 
Cat. Brit. Mus. xxii. p.562: CUorockroma inchoata Wlk., Cat. 
Brit. Mus. xxii. p.563; Iodis inchoata Meyr., Proc. Linn. Soc. 
N. 8 . Wales, 1887, p.881; Iodis illidyei Luc., Proc. Linn. Sue. 
N. S. Wales, I860, p.603. 

$ 9 . 22-31 mm. Head green, anteriorly yellow; fillet narrowly 
white; face reddish, lower edge white. Palpi small, slender; 
whitish; in $ 1 , terminal joint in 9 1 J, terminal joint £. 
Antennae yellow, pectinations and apices whitish. Thorax and 
abdomen green, a median yellowish dorsal line from midthorax; 
apical segments, sides, and under surface of abdomen white. 
Legs white; anterior pair reddish; anterior coxae white; posterior 
tibiae in $ not dilated and without terminal process. Forewings 
triangular, costa nearly straight, apex round-pointed, termen 
nearly straight, oblique; Vend 4 usually stalked, sometimes com 
nate, 11 from cell; green; without lines; a narrow yellow costal 
and terminal streak; cilia yellow. Hindwings with termen but 
slightly «bowed; 3 and 4 stalked or connate, 6 and 7 only short- 
stalked; colour and cilitt' as forewiugs. Underside whitish* 
green. 

N.Q.: Kurauda, 4, 5—Q.: Nambour; Brisbane, 5; Mount 
Tambourine, 2, H, 10, 11. 
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Mr. It. Illidge lias reared this species from larvue feeding on^ 
Dubois) a. 


11. Chlobrks clssina n.Hp.[s/erermi, ivy-green.] 

$ 25 nun. Head and face green; fillet and antennas white. 
Palpi green; in 1J, terminal joint Thorax bluish-green. 
Abdomen bluish -green, tuft, sides, and lower surface white. 
Legs whitish; anterior femora, tibia* and tarsi reddish -tinged; 
anterior cnxne greenish; posterior tibia* in $ dilated, with a tuft 
of long hairs in a groove on inner side, terminal spurs shortened, 
and a very short stout terminal process. Forewings triangular, 
costa moderately arched, apex round -pointed, tertnen slightly 
bowed, oblique; 3 and 4 slightly separate at origin, 6 separate, 
11 from cel); bluish-green; a whitish dot cm dorsum at §, and 
another on suhmedian representing first line; a series of faint 
whitish dots on veins at | representing second line; cilia whitish- 
green. Hind wings with terinen strongly bowed; 3 and 4 
connate; as forewings but with no trace of first line. Underside 
whitish -green. 

Q.: Rillarney; in October, one specimen. 

Type in Coll. Turner. 

Gen. 6. Lkuckbthks. 

Leucesthe* Warr., Nov. Zool. 1902, p.348; Acibdda Turn., . 
Trans* Roy. Sac. S. Austr. 1906, p.130. 

Face smooth. Tongue well developed. Eyes larger in $ than 
in Palpi slender, short; in in $ 1; terminal joint minute 
in both sexes. An ten n# in $ pectinated to near apex, terminal 
£ simple; in 9 simple. Thorax and abdomen not crested. Pos- 
terior tibiae with all spurs present, rather closely approximated, 
Hindwings narrower than forewings; with a strong rounded 
costal expansion at base; frenulum and retinaculum obsolete in 
both sexes. Fore whig* with 3 and 4 remote at origin, 6 out of 
7, 8 , 9, opposite or beyond 10; 1 1 anastomosing with 12 and 
then with 10 ; 10 anastomosing or connected with 8 + 9. Hind- 
wings with 3 and 4 well separated at base; 5 strongly approxi- 
mated to 6 ; G and 7 stalked, 8 approximated to cell as far as 
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middle, then gradually diverging; discooellulars angled on vein 
5, dorsal curved so as to become rather strongly oblique, costal 
edge of cell not much shorter than dorsal, Type, Nearcha alba 
& win. 

Mr. L. Prout first pointed out to me that this genus belongs to 
the Qeometrinas , and he is certainly correct. The strong approxi- 
mation of vein 5 of hind wings to 6, the absence of a frenulum, 
together with the smooth face and anastomoses of vein 11 of 
forewings are decisive. The exact place among other genera is 
more difficult to determine. The somewhat long approximation 
of vein 8 of hind wings to cell, as in the MonocUniantt^ may be 
ancestral, but may also be a recent modification secondary to the 
narrowed hind wings, and in either case is nearly as well marked 
in Euloxia gratiovata. The absence of a frenulum is not likely to 
be found in a primitive genus. The anastomosis of 10 with 9, the 
.pectinations of autennce to apex, the narrow wings and the white 
coloration are peculiar characters, but not of great importance. 
The genus is one of the peculiar forms of Australia, and does not 
appear to have any near allies. 

1 2. Leucksthbs alba. 

Nearcha alba Swin., Ann. Mag. Nat. Hist. (7), ix. p.79(Feb., 
1902); Lmcestkeu maryarita Wart., Nov. Zool. 1902, j>.348(July). 

$9. 22-24 mm. Head, face, palpi, antennas, thorax, and abdo- 
men white. Legs whitish. Forewings narrow, triangular, costa 
•lightly arohed, apex rounded, terraen strongly bowed, strongly 
oblique; shining white; a suffused whitish-ochreous subcostal 
streak along veins, and sometimes a narrowor streak along median 
vein; oilia white* Hind wings elongate, narrower than fore wings, 
termen very strongly rounded; shilling white; cilia white. 

N.W.A. : Boeburne. I have received two specimens, for 
examination, from Mr. G. Lyeil. 

Gen. 7. Cenoohlora. 

Cmochlortt Warn, Nov. Zool. 1898, p.12. 

Face smooth, rounded, not projecting. Tongue absent. Palpi 
&a)f aborted, slender, very short, less than Antennae with 
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long pectinations in both sexes, apices simple. Thorax and 
abdomen not crested. Thorax not hairy beneath. Posterior 
tibia) without middle spurs in both sexes. Hind wings with a 
strong rounded costal expansion at base, frenulum and retina- 
culum obsolete in both sexes. Pore wings with 3 and 4 remote 
at origin, 6 separate, 11 connected with 12 on a point only(four 
specimens examined). Mind wings with 3 and 4 widely remote 
at origin, 0 and 7 short-stalked or connate, 8 connected with cell 
at a point near base, then diverging: discocellulars slightly angled 
on vein 5, dorsal ‘rather strongly oblique; costal edge of cell 
considerably over §. 

Distinguished from the following genus by the absence of 
tongue, and half-aborted palpi. It also differs in the neuration. 
Type Ioditt quinta Luc. 

As Cftnoc/Uora is one of the best genera that Mr. Warren has 
characterised, it is surprising that he should have subsequently 
(Nov. Zool. 1905, p.422) merged it in the. equally natural but 
widely different Chlorochroma On. There are no less than six 
points of difference between them, any one of which is sufficient 
for generic separation. 

Cenochlora Warr. — (1) Tongue absent. (2) Palpi half-aborted. 
(3) Ante rune with long pectinations in both sexes. (4) Frenulum 
in £ absent. (5) Posterior tibia) without middle spurs in both 
sexes. (6) Veins 3 and 4 of hind wings widely remote at origin. 

Chlorochroma On. — Tongue present. Palpi well-developed* 
though short. Antennae in 9 simple. Frenulum in <J present. 
Middle spurs well developed. Veins 3 and 4 of hindwings closely 
approximated, connate, or stalked. 

1. Both wings with bases of cilia And discal dots dull reddish 13. quittu. 

Cilia wholly white, no disoal dots 14. quawtiUa* 

13. Cenochlora QUJBTA. 

lodii quinta Luc., Proc. Roy. Soc. Q*ld. 1891, p.79; CmoMora 
folix Warr., Nov. Zoo!, 1898, p.12. 
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$$. 1 8-22 mm. Head, face, and palpi green; fillet snow-white. 
Antenna white; pectinations in both sexes 10. Thorax and 
abdomen green, beneath green-whitish; the latter with one or 
two median white dots on dorsum. Legs green-whitish; anterior 
pair green. Forewings triangular, costa gently arched, more 
strongly at base, apex round -pointed, termen bowed, oblique; 
green; a white costal streak, tinged with ochreous at base; two 
dentate whitish lines; first from ^ costa to $ dorsum, outwardly 
curved; second from J costa to § dorsum, nearly straight; a 
minute dull reddish median disqal dot; cilia dull reddish, apices 
white. Hind wings with termen strongly bowed; colour and 
markings as forewings, but first line obsolete. 

Although I have not seen the type, 1 think Mr. Warren is 
correct in his identification(Nov. Zool. 1905, p.422), lb is true 
that the head is reddish -ochreous and the face ochreous in the 
original description, but some allowance must be made for the 
inexactness of Dr. Lucas’ descriptions. 

Q,: Duaringa; Brisbane, 4; Rosewood, 3, 4; Toowoomba, 4; 
Bunya Mountains, 12. I have four examples, including one $>, 
all taken singly. 

14. Cbnochlora quantilla, n.sp.tqnantilliu, how little!] 

15 mm. Head and face green; fillet snow-white. 
Palpi whitish. Antenna white; pectinations 8. Thorax and 
abdomen green; beneath white. Legs whitish. Forewings 
triangular, costa gently arched, more strong at base, 
apex pointed, termen bowed, oblique; green; first line 
obsolete; a fine whitish dentate line traceable at j; cilia 
white. Biudwings with termen strongly bowed; as forewings. 
Type in Coil. Turner(«lightly worn), 

K Q.i, Townsville; in April, one specimen, received from Mr. 
F. P, Dodd. 

Gen.8. Gywandkia, n.g. 

Face smooth, rounded, not prominent. Tongue present but 
weakly developed. Palpi short, not exceeding 1; second joint 
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rough-sealed; terminal joint minute in both sexes. Antennas 
bipectiaate in both sexes, apices simple. Thorax and abdomen 
not crested, Thorax slightly hairy beneath. Posterior tibiae 
without middle spurs in both sexes. Hindwing with a strong 
rounded costal expansion at base; frenulum and retinaculum 
obsolete in both sexes. Forewings with vein 6 out of 7 (this is 
probably not a constant character), 11 usually anastomosing with 
12, but sometimes separate. Hindwiugs with 3 and i usually 
stalked, sometimes connate, 6 and 7 stalked, 8 anastomosing 
shortly with cell near base, then rapidly diverging; discooellulars 
angled on vein 5, dorsal strongly oblique; costal edge of cell 
considerably over §. 

Type, Geonwlra latiliueata Wlk. I do not know whether there 
are any other species. This and the preceding genus differ from 
Cymatoplex in the pectination of the £ an ten me, a character which 
is found also in the unrelated genera Uliocnemia and Dyaphania. 

15. GyNANDRIA LAT1MNKATA. 

Geometra latilimata Wlk., Cat. Brit. IVJus. xxxv. p.1605; 
Eucrostia latilineata Meyr., Proc, Linn , Boo. N. 8. Wales, 1887, 
p.868. 

A pretty and abundant species, of a bright bluish-green colour 
when fresh but rapidly fading. The antennal pectinations are 
rather shorty 2, 5 1). Northern specimens are smaller, with 
broader lines; in southern specimens the lines are finer, and the 
anterior line of forewings may be absent. 

N.A.: Port Darwin, 1, 10, 11— N.Q.: Kuranda, 2; Towns* 
ville — Q.: Duaringa; Maryborough; Gympie; Narobour, 11, 12; 
Brisbane, 1, 2, 3, 9, 12; Stradbroke Island; Mt. Tambourine; 
Rosewood, 3; Nanango; DaJby, 12; Miles— N.S.W.: Tenterfield, 
2 . 

Gen, 9 * Cym ATOPIBX, n . g. [xvgaroTr A #£, wave-beaten,] 

Face smooth, rounded, not projecting. Palpi slender, short, 
not exceeding 1; terminal joint small in both sexes. Tongue 
present, rather weak. Antennas pectinate in apex simple; in 
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«§ thick and slightly serrate. Thorax aud abdomen not created. 
Thorax slightly hairy beneath. Posterior tibiie without middle 
spurs in both sexes. Hind wings with a strong rounded costal 
-expansion at base; frenulum aud retinaculum obsolete in both 
sexes. Forewings with 3 and 4 separate or connate, 6 stalked 
Or separate, 11 free or anastomosing with 12, Hindwings with 
3 and 4 separate or connate, 6 and 7 stalked, 8 connected with 
cell near base, then rapidly diverging, discocellulars slightly 
wangled on vein 5, dorsal moderately oblique, costal edge of cell 
considerably over $, cell one-half length of wing or more. Type 
lodis crmulata, Luc. 

I have not noticed 3 and 4 of the hindwings to be stalked, but 
this may occur in the genus. 

Microloxia , Warr., differs from this genus by the presence of 
a weak frenulum in the and forms a connecting link between 
it and Chlorocoma , The European Eucroste* t, Hb,(type E. 
indigenata , Vill.) differs in the elongate hindwings, with short cell 
{about and long Btalking of 3 and 4, also in 11 of forewings 
running into 12. 

1C. CyMATOPTjBX CKKXULATA. 

iWiji orenulata Luc., Proe. Linn. Hoc. N. 8. Wales, 1891,p.294; 
Euchlori* dichroa Low., Trans. R. Soc, S. Austr. 1903, p,217; 
Chlorochroma imparicornis Warr., Nov. ZooL 1905, p.422, 

<J$. 17-29 mxn. Head pale ochreous; face deep ochreous; fillet 
snow-white. Palpi and antennae white; pectinations in <J, outer 
row 12, inner 8. Thorax and abdomen pale green. Legs white, 
ochreous-tinged. Forewings triangular, costa nearly straight, 
apex round-pointed, termeu slightly bowed, oblique; pale green, 
with five or six parallel wavy or dentate transverse whitish lines; 
a white costal streak with an ochreous streak immediately 
beneath, in <j> costal edge ochreous; cilia whitish, sometimes 
ochreous- tinged. Hindwings with terwen bowed; as forewings. 

A coastal species* Southern examples are rather larger than 
northerly 

N.A,: Poet Darwin, 12-—N.Q.: Thursday Island; Townsville, 
4, 5 , 6, 12— Q*: Brisbane; 8 trad broke Island; Southport, 2. 
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17. CYMATOPMtx hypolicjhna, n.8p.[£rrtfA4x**>s» somewhat dainty.] 

<J. 17 mm. Head and face ochreous; fillet snow-white. 
Palpi wlntinh-ochreoua. Antennae white, undersurface 
ochreous; pectinations 8. Thorax green. Abdomen grren, 
apical segments and underside white. Legs white; anterior 
coxae green. Fore wings triangular, costa slightly arched, 
apex pointed, termen slightly bowed, oblique; an ochreous streak 
along costa; costal edge white except towards base; two faint 
whitish wavy transverse lines; first from ^ costa to £ dorsum; 
second from £ costa to $ dorsum; cilia whitish-oehroous. Hind- 
wings with termen bowed; as forewings. Type in Coll. Turner. 

N.A.: Port Darwin, in October; one specimen, received from 
Mr. F. P. Dodd. 


18, fCYMATOPLBX ARGOCRANA. 

Encrottis ar goer ana Meyr., Prot\ Linn. 8oc. N, 8. Wales, 18*7 r 
p.867. 

Vic.: — 

19. f Cymatoplkx iookntba. 

Eucrostu iocentra Meyr., Proc. Linu. Soc. N. 8. Wales, 1887, 

p.868, 

Q.t Duaringa. 

Oen.lO. E u r, o x i a. 

Bnloxia Warr., Nov. Zool. 1894, p.390. 

Face smooth. Tongue well developed. Palpi short, not 
exceeding 1, second joint hairy beneath, terminal joint minute 
in both sexes. Antennm in $ with long pectinations, apices 
simple; in 9 simple. Thorax and abdomen not crested; thorax 
duly slightly hairy beneath. Posterior tibim with all spurs 
develop in both sexes. Hindwings with a strong rounded 
costal expansion at base; frenulum and retinaculum obsolete in 
both sexes. Fore wings with 3 and 4 separate, 6 separate or 
short-stalked* 11 anastomosing first with 19, then with 10, o? 
rarely with 12 only. Hind wing* with 3 and 4 separate, connate, 
or short-stalked, 6 and 7 stalked, 8 closely approximated to cell 
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for some distance, gradually diverging before or at middle; disco* 
cellulars slightly angled on vein 5, dorsal slightly or moderately 
oblique, costal edge considerably over Type Jodi * fuyitivaria 
On. 

A very natural genus, distinguished from Chlorocorna by the 
absence of a frenulum in the Enloxia is closely allied to 
Euchloru HI)., (type smaraydaria Fabr.) which differs in the 
longer palpi(l| or more), with second joint thick eued with dense 
bairs above and beneath. 

JWi#Hb.,(fcype L chrysoprasaria Esp. ** varnaria lib , use Linn.) 
is still more closely allied, but the short palpi are smooth, not 
rough-haired, beneath, and the g antennee are shortly pectinated. 


1. Fillet deep oohruous-yeliow 2. 

Fillet white or whitish 3. 

2. Hindwings ochreo us- yellow 20. gratxMota . 

Hindwings green -whitish.. 21. meaiulraria. 

3. Forewings with oblique whitish postmedian line 4. 

Forewings without postmedian line 7. 

4. Face brown or oohreous 5. 

Face green 6. 

5. Forewings with postmedian line nearly straight, not 

dentate 22. /ugitimritm 

Forewings with postmedian line sinuate and finely 

dentate 23. iaadelpha , 

6. Forewings with lines narrow, antemedian lino bent 

inwards in disc. 24 . leucochorda . 

Forewings with postmedian line thickened, antemedian 
not bent inwards in disc 26. hypsithrona. 

7. Crown of head green 26. iocfuhauk k 

Crown of head orange with two green dots .. 27 t btryllim. 

Crown of head wholly orange-ochreous 28. pyropa. 


20. RCLOXIA OKATIOSATA. 

Ntmoria yrati osata G»., Lep. ix. p.35l, Pl.xvii. f, 1; Jodis 
graiiomia Meyr., Proc. Lin tb Hoc. N, S. Wales, 1887, p.876. 

This species is exceptional in having vein 8 of hindwings 
approximated to bell as far as middle. 

Toe.: Launceston, 9; Hobart; Strahan, 2 — Vic.: Melbourne,, 
fieaconsfield, Apsley; Gisborne, 3. 
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21. Euloxia MEANDRARIA. 

lodis meandraria Gn. f Lep. ix. p.355; Meyr., Proc. Linn. Soc. 
N. 8. Wales, 1887, p.874. 

Vic.: Gisborne, 1, 2, 12; Moe. — Tas.: Hobart. 

22. Eoloxia fugitivaria. 

Io iis fugitivaria Gn., Lep. ix. p.354; Meyr., Proc. Linn. Soc. 
N. S. Wales, 1887, p.876; Jodis intaota Wlk., Cat. Brit. Mus. 
xxii. p.545; lodis obliquissima Wlk., Cat. Brit. Mas. xxii. p.546. 

Q.: Toowoomba, Dalby — N.8.W.: A r mid ale, 2 — Vic.: Mel- 
bourne; Gisborne, 11 — Tas.: Launceston, 1; Deloraine, 11, 12. 

23. Euloxia isadblpha, n.8p.[i<rddfX$K)ff, like a brother.] 

(J. 29 mrn. Head green; fillet white; face brown. Palpi 
green. Antennae white; pectinations in 5. Thorax green. 
Abdomen green on dorsum and undersurface, tuft and sides 
white. Legs with coxee and femora green; anterior and middle 
tibise and tarsi grey; posterior tibiae and tarsi white. Forewings 
triangular, costa gently arched, apex rounded, termen bowed, 
oblique; bluish-green; antemedian line obsolete; a fine post- 
median line from beneath } costa, siuuate, finely dentate; cilia 
bluish-green. Hindwings with termen strongly bowed; pale 
bluishgreen becoming whitish towards costa and base; a fine 
curved whitish line towards dorsum at cilia bluish-green. 
Underside palo bluish-green partly suffused with whitish. Type 
in Coll. Lyel], 

Closely allied to E, fugitivaria } from which it differs in the 
differently shaped line on forewings. 

W.A.: Waroona, in October; one specimen, received from Mr. 
G. A. Berthoud. 


24. Euloxia lrooochorda. 

lodis Uucochorda Meyr., Proo. Linn. Soc, N. 8. Wales, 1887, 
p.875. 

Tab.: Deloraine, 12; Lottah, 
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25. EULOXIA UYP81THR0NA. 

Iodis hypaithrona Meyr., Proc. Lina. 8oc. N. 8. Wales, 1887, 
p.874. 

The only specimen I have been able to examine has vein 11 
anastomosing with 12 only, not with 10. This is probably 
exceptional, 

N.8.W.: Mfc. Kosciusko, 1, 

26. t EOLOXtA OOHTIIAULA. 

Iodis ochthaula> Meyr,, Proc. Linn. Soo, N. 8. Wales, 1887, 
p.877. 

W.A.: Carnarvon, 10. 

27. t Euloxia hekylmna. 

Iodis btryllina , Meyr., Proc. Linn, 8oc. N. 8. Wales, 1887, 
p.877. 

W.A.; Gerahlton, 11. 

28. Eploxia pyropa. 

Iodis pyropa # Meyr,, Proc. Linn. Soc. N, S. Wales, 1887, p.878. 

In the Victorian specimens I have examined, the dorsal cilia 
of hind wings are pale green; in the West Australian pale 
ochreous; otherwise they are identical. 

Vic,: Casfcleoiaine, 11; Bendigo, 11— W. A.: Perth, 11; 
Waroona, 10. 

Gen. 1 1, Chiorocoma, n.g,[^Xa>p<{*oftofj green-lcAved.] 

Cklorochroma Gn. v Lep, ix. p.365, me Gup. 

Pace smooth. Tongue well developed. Palpi rather stout, 
short, 1 or less; terminal joint minute in both sexes. Antenna* 
in pectinate, apices simple; in $ simple. Thorax and 
abdomen not crested; thorax slightly hairy beneath. Posterior 
tibiae with alt spurs present in dilated, with a tuft of hairs 
in groove on inner side, Hindwings with a strong rounded 
costal expansion at base; frenulum in $ weak, retinaculum. 
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close to base of forewing; frenulum and retinaculum in 2 
obsolete. Forewings with 3 and 4 separate, 6 short-stalked, 11 
anastomosing with 12 and then with 10, or anastomosing with 
12 only, or free. Hindwings with 3 and 4 separate, connate, or 
short-stalked, 6 and 7 stalked, 8 approximated to cell near base, 
then diverging; dtHCocellulars but slightly angled at vein 5, 
dorsal slightly or moderately oblique; costal edge of cell consider- 
ably over Type, C . dichloraria , Gn. 

A very natural genus, the species being closely inter-related. 
All the variations in vein 1 1 of the forewings, and veins 3 and 
4 of the hindwings occur within the same species. I regard 
this genus as arising from Prazinocyma\ with Praainocyma 
it micro cm, Wlk., it shows real relationship. In turn it is the 
parent of Euloxia. Chloere* I regard as arising from Prasinocyma 


by & separate stem. 

1. Face crimson or fuscous-crimson 2. 

Face deep ochreous . 10. 

Face green 12. 

2. Crown of head wholly crimson 3. 

Crown of head green posteriorly 6. 

3. Hindwings with a fuscous-crimson discal spot 29. cadmaria . 

Hiudwings without discal spot t 

4. Forewings with costal edge and apices of cilia whitish 30. rhodocroM e*. 
Forewin gs with costal edge and apices of cilia crimson 31 . rhodoloma. 

5. Thorax and abdomen with a pale median dorsal line 6. 

Thorax and abdomen without dorsal line.. A 

6. Lines on forewings finely denticulate, cilia crimson 

at apices 32. dichloraria. 

Lines on forewings obsolete or not denticulate, cilia 

pale ochreous. 7. 

7. Veins finely whitish-ochreoua. .. 38. earmark 

Veins not outlined with whitish-oobreoos. 34. aenimilii . " 

8. Cilia whitish at apices. 35. fmotweyma. 

Cilia crimson at apices. . 9. 

9. Wings whitish-green, without lines... «... M.ihalochfora, 

9. Wings deep green, with finely denticulate lines 37. externa. 

JO. Wings with ochreous discal dots 88. periphracta* 

Wings without discal dots..,. 11, 

11. Anterior cox# deep ochreous. ... 39. Bietocrona. 

Anterior cox# silvery- white:..; 
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32. Chlobocoma oichloraria. 

Chlorochroma dickloraria Gn., Lep. ix. p.365, Pl.vi. f.B; 
Chlorochroma vertutnnaria On., Lep. ix. p.365; Geomelra sub- 
mis 8 aria Wlk., Cat. Brit Mus, xxii. p.529; Chlorochroma can * 
genita Wlk., Oat. Brit. Mu a. xxii. p.564; lodis dickloraria 
Meyr., Proc. Linn. Boo. N. S. Wales 1887, p.884; lodis 
vsrtumnaria Meyr., op cit. 1887, p.885. 

(7. vertumnaria Gn.s=(7. congenita Wlk., differs only in the 
wholly crimson cilia, I regard it as merely a variety. C. 
dickloraria varies much in the extent of crimson in the cilia. 

Q.: Toowoomba, 1; Warwick, 10— N.8.W.: Newcastle; 
Sydney, 4, 9— Vic.: Melbourne; Gisborne, 1, 3, 11; Ballarat, 
Birchip — Tusm.; Launceston; George’s Bay; Hobart, 4, 12; 
Zeehan, 2. 

33. ClILOUOCOMA CAUKNARl A. 

Chlorochroma cartnaria Gn., Lep. ix. p.36G; lodit i cartmaria 
Meyr., Proc. Linn. Soc. N. 8. Wales 1887, p.881. 

28 42 mm. Crown green posteriorly, anteriorly narrowly 
dull red; fillet whitish-ochreous; face and palpi dull red. 
Antenna* whitish-ochreous, inner pectinations tinged with 
reddish; pectinations in $ 5. Thorax and abdomen green; a 
narrow median dorsal whitish-ochreous line from before middle of 
thorax; apical segments, sides, and lower surface of abdomen 
whitish. Legs whitish; anterior pair reddish in front. Fore- 
wings triangular, costa slightly arched, apex round-pointed, 
termeu nearly straight, oblique; green; costal edge whitish- 
ochreous, near base reddish; all veins slenderly outlined in 
whitish; a slightly curved, not dentate, whitish line from raid- 
dorsum towards, but not res oh in g costa shortly before apex, 
becoming attenuated towards extremity; cilia whitish-ochreous, 
on tornus green. Hindwings with termeu bowed, slightly j*ro- 
duced at tornus; colour and markings as forewings; but post- 
median line slightly dentate. Underside green; basal fourth of 
costa of forewings reddish. 

Vic.: Gisborne, 2, 3, 4— Tas.: Hobart. 
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34. OhLOEOOUHA AS8IMILI8. 

lodit asBimiliB Luc., Proo. Linn. Soc. N, 8. Wales 1888, 
p.1265; lodit commoda Luo., op . oit. 1892, p.252. 

30*31 mm. Crown posteriorly bluish-green, anteriorly 
crimson; fillet whitish; face deep crimson. Palpi crimson, 
beneath whitish. Antennae whitish, stalk and inner pectinations 
crimson* tinged; pectinations 4*5. Thorax and abdomen bluish* 
green, with a median dorsal whitish ochreous streak from mid- 
thorax; shoulders narrowly crimson; underside whitish. Legs 
crimson; posterior pair whitish. Forewings triangular, costa 
nearly straight except near apex, apex pointed, termen nearly 
straight, oblique; bluish-green; an achreous costal streak 
becoming crimson at base; lines usuallj' obsolete; postmedian 
tine sometimes present, straight, from f costa towards apex; 
cilia whitish-ochreous, at apex crimson. Hindwings with 
termen bowed; colour and cilia as fore wings. Underside pale 
green. 

/. commoda Luc., is the form with postmedian line developed. 

Q,: Brisbane, 7 — W.A.: Waroona, 5 (Berthoud), 

35.tCHLOROOOMA MONOGYMA. 

Jodi* tnonoayma Meyr., Proo. Linn. Soc. N, 8. Wales, 1887, p.883. 

W. A.: Carnarvon, 10. 

3fi.+CHM>R0COMA HALOCHLOEA. 

lodit hcdochlora Meyr., Proc. Linn. Soc. K.H. Wales, 1887, p.878. 

Perhaps this should be referred to the genus Subxia. 

8* j»,i Quorn, TO. 

37, ChLOROOOM A XXTRBNA. 

Chloroohrom a **Urna Wlk-» Cat. Brit. Mas. xxii. P 564; Jodi* 
m flMrmU 2Mu^rr«» few. iijaii. Soc. N. & Wales, 1887* p*885. 

In 'my specimens the red line on crown is reduced to a trace. 
There is a cloie superfioial resemblance between this species limb' 
JPmtinotymm scmtcrocso Wlk., which may be ouce;;dttjb|E(* 

^ ^ ’ *5 ';v : : ' ■ 1 ■ • ' . ' V. 
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guished by the longer palpi and green face. Probably the 
relationship is real, as well fts apparent. 

N.S.W. : Bathurst — Vic.: Gisborne, 3— Tastn.: Deloraiue — 
S.A.: Mt, Lofty. 

38. Chlorocoma pbuiphuacta. 

Euchloris periphracta Turn., Trans, Boy. Soc. S. Austr., 1904, 
p,219. 

Q.: Stradbroke Island, 9, 10. 

39. ClILOUOCOMA MEL00K088A. 

Iodin submiuttaria Moyr., Proc. Linn. Soc. N. S. Wales, 1887, 
p,8«2, nec Wlk.; Euchloria xuthocrania Turn., Trans. Roy. 8oc. 
S. Austr., 1906, p.127; Ohlorochromn citrolimbaria Wlk., Cat. 
Brit. Muh. xxii. p.562, nec Gn.; lodis malocrosaa Meyr., Proc. 
Linn. Soc. N. S. Wales, 1887, p.879. 

Mr. Prout has re-examined the type of I. mfilocroeaa, and 
assures me that it is a form of my species, with the lines reduced 
to white vein-dots. 

Q.: 8tan tliorpe — Vic. : Melbourne; Castlemaine, 3; Monbulk, 
11 — Tasm.: Deloraiue, Btrahan — 8. A.: ML Lofty. 

40. f C hlorocoma argocnemis. 

lodis argocnemis Meyr., Proc. Liun. Soc. N.S. Wales, 1887, p.883. 

W.A.: Perth. 


41. Chlorocoma tetrajspila. 

Euchloria tatraapilu Low., Trans. Roy. Sue. 8. Austr.l9Ql,p.66. 

£.25-28 0110 , Head green; fillet white; face green. Palpi 
green; terminal joint crimson. Antennae white, inner pectlnar 
tions slightly crimson-tinged; pectinations 6. Thorax and abdo- 
men green; beneath whitish. Legs pale crimson, posterior pair 
whitish. Forewings triangular, costa moderately arched, aj»ex 
pointed, fcermen nearly straight, oblique; green; costal edge pale 
crimson; a fuscous disoal dot margined with ferruginous; lines 
nearly obsolete, indicated by minute whitish specks on veins; 
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cilia green, apices whitish. H ind wings with termed angled and 
•lightly produced on vein 4; colour, lines, and cilia as {brewings; 
discal dots as forewings, hut slightly larger; cilia on angle some- 
times tinged with ferruginous. Type in Coll. Lyell. 

The shape of the hind wings is peculiar in the genus. 

Vic.: Gem brook, near Beaconsfieid — Tatrni.: Kelso, 3, 

42. Chlorocqma askmanta. 

1 odi8 ass manta Meyr., Proc. Linn. Hoc. N.8. Wales, 1887, p. 879. 

A specimen sent by Mr. G. A. Berthoud, which I refer to this 
species, differs slightly from Mr. Meyrick's description, as 
follows : — Face green, its upper edge aud a few scattered scales 
crimson; fillet pale pink. Palpi very short(J); pinkish. Fore 
and middle legs suffused with pink. 

W.A: Carnarvon; Waterloo, 5. 

43. CfILOROCOMA 8TEBKOTA. 

Jodis slereota Meyr., Proc. Linn. Hoc. N. 8. Wales, 1887, p.875. 

Vic.: Melbourne, 10; Gisborne, 3, 4, 11, 12. 

44. CilLOROCOMA NERTUNUfi. 

Chlorochroma neptunu# Bull., Trans. Ent. Hoc. 1886, p.435; 
Jodis nsptunus Meyr., Proc. Linn. Hoc. N. 8. Wales, 1887, p.S81. 

Antennal pectinations of £ 0. 

Q. : Rockhampton; Rosewood, 4. 

45. ChlOROOOMA TACHYPORA, n.sp.jraxvnropus, quick of motion.] 

20-24 mm. Head bluish-green, fillet broadly enow- white, 
face yellowish-green. Palpi extremely short, scarcely exceeding 
whitish. Antennas white; pectinations in anterior 4, 
posterior 6. Thorax and abdomen bluish-green; tuft, sides, and 
lower surface white. Legs whitish; anterior pair grey-whitish. 
Forewings triangular, costa nearly straight, apex rouud-poiuted, 
termen nearly straight, oblique; a broad white costal streak 
narrowing at base and apex; lines whitish, dentate, indistinct; 
first at J, second at f, approaching first towards dorsum; au 
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obscure darker green median diseal dot; cilia whitish-green* 
Hindwings with termen rather strongly bowed; colour, lines, 
diacal dot, and cilia as forewings. Underside green- whitish. 

This little species is nearest C. neptunue. The frenulum is 
very slender. Although the palpi are unusually small, the tongue 
is well developed. Type in Coll. Turner. 

Q : S trad broke Island; in February and August; two spec i- 
mens. 

Gen, 12. Maxateb, 

Maxates Moore, Lep. Ceyl. iii, p,436; Hmps., Moths Ind. iii. 
p,505. 

Face smooth. Tongue well-developed. Palpi 1£; second joint 
long, thickened with rough scales beneath; terminal joint stout, 
obtuse in Antenna of pectinated, apicos simple; of $ 

simple. Thorax and abdomen not created; thorax only slightly 
hairy beneath. Posterior tibia* with all spurs present; in 
dilated, terminal spurs shortened, and a tuft of long hairs in a 
groove on inner side. Hindwings with a strong rounded costal 
expansion; frenulum in $ present but weak, retinaculum near 
base of fore wing. Fore wings with 3 and 4 connate or stalked; 
11 anastomosing with 12. Hindwings quadrate, acutely artgled. 
and strongly produced on vein 4; 3 and 4 stalked, 6 and 7 stalked,, 
H closely approximated to cell for a short distance, diverging 
before middle; discooellulars somewhat angled on vein 5, posterior 
curved and becoming strongly oblique towards dorsal angle of 
cell; costal edge of cell considerably over f . Type M. coelataria 
Wlk,, from India. 

A small genus differing from Prminocyma in the shape of the 
hindwings. 

46. Maxateb tanvoona. 

Euchlori * tanygvna Turn., Trans. Roy. Soc.B.Austr. 1904, p. 220. 

<5 : Mount Tambourine, 11. 

IS K k T M o p VWglfyn'iMm*, psddls footed.} 

Face smooth. Tongue weH-developed, Palpi over i; second* 
joint thickened with rotrghish heirs; foradqel joint wall de> 
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veloped. An ten me in pectinated, apices simple; in J si in pie. 
Thorax and abdomen not crested; thorax moderately hairy 
beneath. Posterior legs of $ sub-aborted, tibiae and tarsi 
dilated and clothed with rough hair, all spurs absent, tarsi 
flattened and closely oppressed beneath abdomen. Hindwings 
with a slight costal expansion at base; frenulum in $ present 
but weak; retinaculum close to base of forewing. Forewings 
with 3 and 4 slightly separate at origin, 6 stalked, 11 from cell, 
4iot anastomosing. Hind wings with 3 and 4 connate or stalked*, 
-5 strongly approximated to 6, 6 and 7 stalked, 8 closely 
approximated to cell for some distance, diverging shortly before 
middle; diacocellulara not angled and only slightly oblique. 

A development of Praainocyma. The hindlegs of the <$ have 
an extraordinary resemblance to those of Roi* eretmopus, Turn., 
but have been independently developed, there being no near 
kinship between the two. Tyj>e Thala«sodea mar inaria, Gn. 

47. Krktmopus marinama. 

Thalagmfes marinaria Gu., hep. ix. p.361; Hmps., Moths 
tnd. iii p.508: Geomatra diacwa Wilt,, Cat. Brit, Mus, xxii. 
p.517; Giomttm pmioiUata Wlk. t Cat. Brit. Mus. xxii. p.525, 

£, 38 mm. Crown green, with a very narrow faint reddish 
line anteriorly; fillet broadly snow-white; face and palpi grey* 
brovu. Antennw white, towards apices ochieous-tiuged; pecti- 
nations in <J 3. Thorax and abdomen bluish-green; tuft, sides 
and under surface whitish. Legs whitish; anterior pair dull 
purple-brow in Forewings triangular, costa nearly straight to 
near apex, then strongly arched, apex rounded, termen slightly 
bowed, oblique; bluish-green with faintly paler transverse 
etrigalw Sparsely distributed; costal edge whitiah-ochreous, at 
base whitish; cilia whitish, with minute fuscous dots at end of 
veins. Hiud wings obtusely bowed on vein 4; as fore wings, 
tJnderside green-whitislj; costa of forewings and base of hind* 
wings tinged with achroous. 

* Sulked in my sampled, apt stalked according to flit Geo. Hampton* 
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This seems to agree sufficiently with descriptions drawn from 
Indian examples, which are, however, rather larger. On a 
casual inspection it might be confused with C. albiwat a Wlk. 

N.A.: Port Darwin; in December; one specimen, received 
from Mr. F. P. Dodd. Also from Horneo and India. 

Gen. 14. Co mi barn a. 

Comibatna Hb., Vera, p.284; Comostoloden Warr,, Nov. Zool. 
189G, p.308; Probohmelea Warr., Nov. Zool. 1896, p.3f>8. 

Face smooth. Tongue well-developed. Palpi moderate or 
rather long; second joint roughly scaled; terminal joint in $ 
short, in 9 moderately elongate. Ariteutite in pectinated, 
apices simple, in 9 simple. Thorax not crested; slightly hairy 
beneath. Abdomen sometimes with faint indications of dorsal 
crests Posterior tibia? with all spurs present; in with a long 
slender terminal process about half as long as tarsus. Hind- 
wings with a strong rounded costal expansion at base; frenulum 
in $ present but very slender, retinaculum close to base of 
forewing; frenulum in 9 represented by a few weak hairs. 
Fore wings with 3 and 4 connate or stalked, 6 separate or 
stalked, 11 from cell or stalked with 7, 8, 9, 10 beyond 6, free 
or running into 12. Hind wings with 3 and 4 stalked, 6 and 7 
stalked, 8 closely approximated to cell near base, diverging 
before middle; discocellulars not angled on vein 5, only 
moderately oblique. 

Although, as will be noted below, there are substantial 
differences between the neuration of the forewings of the two 
Australian species, yet, in view of the variability of the same 
points in the genus Comontolay I do not think they can be relied- 
on for generic separation. The genus is best characterised by 
the posterior tibial process, which is an exaggeration of a 
structure found to a slighter extent in <eoxne other genera; but 
in the latter (except in Eucyclodes callulicta) never attaining 
half the length of the tarsus. Type C pustulata Hufn., Irons 
Europe. 
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48. OOMIBJENA INDUOTARIA. 

Phorodesma inductaria Gn., Lep. ix. p.370; Nemoria tnnaragdus 
Htnps., III. Het. viii. p.110, PI. 151, f. 15; Moths Ind. iii. p.504 : 
Comvstolodes consobrina Warr., Nov. Zool. 1897, p.210. 

14*16 nun., Q. 21 umi. Crown aud fillet green; face green, 
narrowly margined above, below, and on Bides with white, which 
sometimes contains a few reddish scales, Palpi whitish, partly 
greenish-tinged; terminal joint in $ in $ An tenure white; 
pectinations in £ 5 % Thorax green; crossed anteriorly by a 
narrow white line, margined posteriorly with pale red, Abdomen 
green; a white dorsal spot at base, and a second ami larger white 
spot about middle, both edged with pale red; apex, sides, and 
undersurface whitish. Legs whitish; au tenor femora and tibire 
annulated in $ with green, in £ with fuscous. Forewings with 
costa moderately arched, apex rounded, termed bowed, oblique; 
3 and 4 short-stalked; 11 stalked with 7, 8, 9, 10, usually running 
into 12, sometimes free; bright green; a white costal streak, 
narrowly edged with pale red, and expanded into spots at J and 
§; several white spots edged with pale red; one on dorsum at 
and another on median vein at together with first costal spot 
represent anfeemediau line; one on tomus, and one on vein 4 at 
§, together with second costal spot and some intermediate dots 
represent postmedian line; a terminal series of similar dots on 
veins; cilia whitish-ochreuus wilh a reddish fuscous basal line. 
Hind wings with termen sttongly bowed; as forewings, but with- 
out diseal, costal, and dorsal spots, and with large spots on tornue 
and termination of vein 4. Underside whitish-green. 

N.Q.: Oooktown; Kuranda, 3, 4, 9, 10; Townsville, 12. 

49. COMIBABNA MARI.E, 

lodi* marfa Luc., Proc, Linn. Soe. N. 8. Wales, 1888, p* 1266; 
ProboUncdee albipunetata Warr., Nov. Zool, 1898, p.15; Pi'obo- 
lotceUa connata Warr., Nov. Zool. 1898, p. 15. 

£9. 22-82 mm. Crown and fillet green; face green, narrowly 
margined above, below, and at sides with white. Palpi purple* 
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fusoous, base white beneath; in <J 1 J, terminal joint in 9 2 fc, 
terminal joint $. Antenme white, base of stalk green. Thorax 
green. Abdomen grey-brown; with a lateral greenish suffusion 
before middle, and three triangular snow-white median dorsal 
epots ; apex, sides, and undersurface white. Legs white; 
anterior and middle pairs annulated with fuscous ; anterior 
tibiee with a dense posterior tuft of fuscous hairs in both sexes. 
Forewings triangular, costa gently arched, apex rounded, termer* 
bowed, oblique; 3 and 4 connate, 11 from cell, free; bright green; 
a slender white costal streak; a minute grey-brown discal dot; a 
large grey-brown tornal blotch, sometimes palo-centered, some- 
what variable in form, with wavy margin; a slender grey -brown 
terminal line, interrupted by white dots on veins; cilia whitish- 
ochreous, with a broad interrupted grey-brown basal line. Hind- 
wings with tenuen rounded; as forewings, but with a large apical 
instead of a tornal blotch. 

The green fillet, white-margined face, and white dots on abdo- 
men are interesting indications of affinity to (7. inductaria. 

Mr. K. Illidge informs me that the larvm feed on the flowers of 
Acacia, and are concealed by withered fragments of the flowers 
adhering to them. 

N.Q.: Herberfcon; Kuranda, 3—Q.: Duaringa; Brisbane, 3, 4. 

Gen.15. (Enos pi la. 

{Btiospila 8 win., Trans. Ent. Soo. 1692, p.5; limps,, Moths Ind. 
iii. p,£ 0 S. 

Face smooth. well developed. Palpi in 9 very long, 

second joint long, terminal joint $. Antenna* of $ pectinated, 
apices simple; of 9 simple. Thorax and abdomen not crested; 
thorax slightly hairy beneath. Posterior tibiae of £ with terminal 
spurs absent; of 9 with terminal spurs shortened, especially outer; 
inner proximal spur long, outer short in both sexes. Hind wings 
with a strong costal expansion at base; frenulum in $ obsolete. 
Forewings with 3 and 4 separate, 6 stalked, 11 from cell, not 
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anastomosing, Hind wings with 3 and 4 long-stalked, 5 closely 
approximated to 6 at origin, 8 touching ceil near base, rapidly 
diverging; discocell ulars only slightly oblique. Type, 0. jlavifu- 
*ata Wlk. 

I have lieen able to examine only the 9 ; for the characters of 
the $ I rely 011 Sir Geo, H.ampson(foc. ciL). The posterior tibi» 
distinguish it from Prattinocymay of which it is an immediate 
derivative. 

50. CElTOSPltA FLAVIFOSATA. 

I'hntera flavifutmia Wlk., Cat. Brit. Mus. xxii. p.596; Thalae- 
Mode# sinuata Moore, Proc. Zool, Soc. 1867, p.G37; Thahmoden 
Jtavifutata Hrnps., Moths Ind. iii, p.5Q3; (Euospila jlavilinea 
Warr., Nov. Zool, 1897, p 212; Gda&ma{1) perlimala War**., Nov. 
Zool. 1899, p.330. 

9 . 26-28 mm. Head and face green; fillet snow-white. Palpi 
whitish-green. Antennae white, towards apex grey-brown. 
Thorax and abdomen green; sides and undersurface whitish. 
Lega whitish; anterior tibi» and tarsi grey-brown. Forewings 
elongate triangular, costa slightly arched, apex pointed, termen 
slightly bowed, oblique; bright green; slightly darker, sharply 
dentate, antemedian and postmedian lines discernible with diffi- 
culty; reddish-fuscous dots on dorsum at J and j, at extremities 
of lines; a similar disoal clot; a snow-white costal streak not 
extending to base, margined by a slender yellow streak, which 
becomes reddish towards apex; a narrow dark red terminal line, 
interrupted by white dots on ends of veins; cilia reddish, apices 
paler. Hindwiugs with termen bowed and slightly dentate, tooth 
on vein 4 being the most developed; colour and markings as fore- 
wings, but costal streaks and antemedian line obsolete. Under- 
aide green- whitish. 

N.Q.: Cooktown, Cairns, Geraldton; Kuranda, 6 Also from 
.Solomons, Java, Borneo, Oeylon, and India. 

Geml 6 . Thalassodxs. 

Tk<d<mod 9 $ I*. p.359; Hrnps., Moths led. iii. p, 507. 

Face smooth, with a slight projecting tuft of scales at lower 
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edge. Tongue well developed. Palpi rather long, asoending;. 
second joint rough haired beneath; terminal joint stout, obtuse, 
well developed in both sexes, Antenna in £ pectinated, apices 
simple; in 9 simple. Thorax and abdomen not crested; thorax 
moderately or densely hairy beneath Ponterior tibiae with all 
spurs present; in <£ sometimes strongly dilated, with a short stout 
terminal process. Hind wings strongly angled on vein 4; with a 
moderately strong costal expansion at base; frenulum in $ rather 
slender, retinaculum near base of forewing; frenulum in 9 obsolete. 
Forewings with 3 and 4 usually short-stalked, rarely connate, 6 
stalked, 11 free. Hindwings with 3 and 4 stalked, 6 and 7 
stalked, 8 closely approximated to cell as far »h middle, then 
diverging; discocell ulars nearly straight, slightly wavy, strongly 
oblique, costal edge of cell §. Type, Thalaaaodea qnadraria On. 

As restricted, this is a small genus, which I regard as a 
development of Prasinocyma having moat affinity to P. ocyptrra 
and P. albicoata. Its most striking characteristic is the extremely 
oblique margin of the cell of hind wing, with its appreviated costal 
edge. The three species are extremely similar. 


1. Face purple-brown 61. quodrarici, 

Face green 2. 

2. Posterior tibiae of $ dilated 62. vcraria . 

Posterior tibiw of not dilated 63. dorsiltnea. 


51. TuALA8#01>BS quadkabia. 

Thalaa$ode$ qnadraria Gn., Lep. ix. p.360; Hmps., Moths 1 ltd" 
iii. p.507: Geometra digrestta Wlk,, Oat. Brit. Mus. xxii. p,513; 
Gcomct?’# diasita Wlk., Cat. Brit, Mus. xxii. p.519; Gaonuira 
aemihyalina Wlk., Oat. Brit. Mus. xxii, p.528; Thalassodas 
dmepta Wlk., Cat, Brit. Mas. xxii, p.550; Thalaasodes irnmi- 
aariu Wlk,, Cat. Brit. Mus. xxii, p.553; Thalamode* Icpulaata 
Wlk., Oat. Brit. Mus. xxii. p.555; Thalassodes inconclusaria 
Wlk., Cat. Brit. Mus. xxii. p.556; Thalaaaodc* byrsopi* Meyr,, 
Froc. Linn. Soc. N. 8. Wales, 1886, p.249; Iodic byrtopi* Meyr., 
op. tit., 1887, p.902; lodia implicate Luc,, op. cit 1891, p.293. 

Palpi in 1J; terminal joint Posterior tibia of <$ dilated, 
with a groove containing a tuft of hairs on inner side, fcerrainiU 
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spurs not notably abbreviated, and a abort stout terminal 
process, 

I doubt whether Thalanaodea pH aria On., from Tahiti, is really 
identical. 

N.A.: Port Darwin, 12 — N.Q.: Kuranda, 4; Atherton — Q.: 
Rockhampton. Also from New Guinea, Celebes, Borneo, 
Ceylon, and India. 


52. Thalashodes vkraima. 

I'kalaa&o'hs veraria On,, Lep. ix. p,360; Hmps., Moths Ind. 
iii. p.508: Tkalasaodes opalinn But!., Ann Mag. Nat. Hist.(5). 
vi. 1882, p.2M; Iodis rhytiphorn* Low., Tran*. Roy. Boc. 8. 
Austr., 1893, p.156. 

Palpi in $ 1^, terminal joint A. Differs from T. quadraria in 
the green face and green upper surface of palpi. Otherwise 
they seem almost indistinguishable. My examples are also 
slightly larger; tho postmedian lino of forewings is also more 
distinct, straighten", less wavy, the terminal process of posterior 
t ibia) of $ is rather longer, and there is a tine interrupted median 
dorsal lino on abdomen, but I cannot be sure that these 
differences are constant. 

N.Q.: Thursday Island, Cuoktown; Kuranda, 5. Also from 
Java, Ceylon, and India. 

53. Tiialassodes dokhimnea. 

Thalawodt* dortilinea Warr., Nov, Zool. 1903, p.364. 

(J. 28-30 mm.; 9*32-37 mm, Crown bluish -green; fillet broadly 
white; face green. Palpi of $ IJ, terminal joint of $ 1£, 
terminal joint green, beneath whitish. Antennae ochreous- 
whitish, sometimes greenish-tinged, towards base white; pecti- 
nation* in 6. Thorax and abdomen bluiah-green, with a fine 
uninterrupted median whitish line from centre of thorax; side* 
and under surface whitish; thorax only moderately hairy 
beneath. Lege whitish; anterior and middle tibiae and tarsi pale 
brownish-ochrecms; posterior tibiee of $ not dilated, without 
groove and tuft of hairs, and without terminal process. 
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Fore wing# triangular, costa nearly atraight, arched before apex, 
apex round-pointed, termen nearly straight, oblique; bluish-green 
with small white transverse strigulationa; lines whitish, con- 
verging; antemedian near base, from beneath £ costa to £ 
dorsum, often indistinct; postmedian from beneath J costa to $ 
dorsum, straight; a whifcishochreous atreak along costa from 
near base; cilia whitish. Hind wings with termen angled on 
vein 4, straight on each side of angle; colour and marking# as 
forewings, but lines obtusely bent in disc and thence crenate to 
dorsum. Underside whitish-green. 

Mr. L. Front has kindly examined, for me, the type of this 
species, which is very like T \ veraria hut considerably smaller, 
shorter palpi; and is immediately distinguished by the <J 
posterior tibiee. 

N.A: Port Darwin, 12 — N.Q.: Kuranda, 1, 2, 3; Geraldton, 
$. Also from New Guinea. 

Gen. 17, Prasinocyma. 

Prasinocyma Warr., Nov. Zool. 1897, p.44. 

Face smooth. Tongue well developed. Palpi moderate or 
rather long; terminal joint in short or moderate, in $ always 
elongate. Antennas in $ pectinated, apices simple; in $ simple. 
Thorax aud abdomen not created; thorax slightly or moderately 
hairy beneath. Posterior tibiae with all spurs present; in $ 
sometimes dilated* with a tuft of long hair# in groove on inner 
side, and terminal spurs abbreviated; rarely with a short 
terminal process. Hind wing# with a strong costal expansion at 
base; frenulum in present but slender, retinaculum close to 
base of forewing; in 9 obsolete* Forewings with 3 aud 4 
separate, connate, or short-stalked, 6 separate or stalked, 11 free 
or anastomosing with 12, rarely also with 10, Hind wings with 
3 and 4 usually stalked, sometimes connate, 6 and 7 stalked, 8 
closely approximated to cell for some distance, diverging before 
middle; di^cellulare slightly dr not at all angled on vein 5, 
dorsal straight or curved, moderately or rather strongly oblique, 
ooatat edge of cell considerably exceeding | dorsal edge* ®yjpei 
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ThaUmodes vermicularia On., an African species closely allied to 
j P, nJbicoHta Wlk. 

The species included by me in this genus, show considerable 
variety of facies, and considerable variation also in certain 
details of structure, as will be noted below, and may possibly 
need to be divided. 


1. Face crimson... 54. rhcdocoma. 

Pace ferruginous or brown 2. 

Face green ... 4. 

9. Wings with dark reddish-brown lines 55. t troterica. 

Wings without dark reddish-brown lines 5. 

3. Hlndwings with termen angled and projecting on 

vein 4 5Q<icrottHotit. 

Hindwiug# with termen rounded, 57. on/ptera. 

4. Hind wings with termen rounded 5. 

Hindwinga with termen angled on vein 4 6. 

5. Wings with numerous transverse whitish striguhe 58. albiconia. 

Wiugs not sttigulated 59. smiVrorea. 

6, Forewing# with a snow-white costal streak 7. 

Forewings without a snow-white costal streak 8. 

7, Cilia green barred with white and reddish 60. io«ticta. 

Cilia whitish 63. fiorcmria . 

8, Disoal dots obsouro green * 9. 

Disc&l dots ferruginous- fuscou* 10. 

0. Wings with slender dark green lines *. 61. ctttfrophylla* 

Wings with lines represented by white dots on veins.. 62, calaina. 

10. Dlsc&l dots large, no terminal blotches 64. 

Disc&l dots minute, large grey-brown terminal blotches 65. anoiruta. 


54 . Prjuswocyma rhodocosma. 

lodie rfiodocotma Meyt*., Proo. Linn, Sue. N. S. Wales, 1887, 
p»8ft9. \ 

F&lpi in $ I terminal joint minute; in $ 2^, terminal joint 
■ jp Posterior tibi» of $ moderately dilated, with a tuft of hairs 
from base on inner aide, terminal spurs rather short. Forewings 
w(th 3 and 4 eonnate, rarely short-stalked, 6 connate or short- 
^talked* 1 1 free, or ral*ely anastomosing shortly with 12. Hind- 
wings with 3 and 4 stalked; ducooellulara very slightly angled, 
dorsal moderately oblique. 
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N.Q.: Atherton; Townsville, 3, 4 — Q.: Brisbane, 2, 3, 4, 7, 
12 — N.8.W.: Newcastle, Sydney — W,A,: Waroona, 12. 

55. f PkASINOCYM A JKXOTEHIOA. 

Jodis exoterica Meyr, Proc, Linn. Hoc. N. 8. Wales, 1887, 
p.891. 

N.S.W.; Newcastle. 

50. fPllASINOOYMA CK 0880 TA. 

Jodis crossota Meyr., Proc. Linn. Hoc. N. 8. Wales, 1887, p.894. 
Q,: Brisbane. 

57. PuASINOCYMA OCYPTEHA. 

Jodis ocyplera Meyr., Proc. Linn. Hoc. N. S. Wales, 1887, 
p.887; Jodis gracilis Luc., Proc. Linn. Hoc. N. S Wales, 1888 > 

p.1206. 

Palpi in $ 1^, terminal joint 4; in J 2, terminal joint f. 
Posterior tibico in J not thickened. Fore wings with 3 and 4 
connate, 6 usually stalked, sometimes connate, 11 free. Hind- 
wings with 3 and 4 stalked; discoeellulars straight and rather 
strongly oblique. 

Q.: Brisbane, 2, 4, 8 — W.A.: Carnarvon, Geraldton, 10, 11. 
The localities for this species are at extreme ends of the 
continent. Doubtless subsequent discoveries will fill up the gap. 

58. PRABINOCYMA ALBJCOHTA. 

Geoimtra albicosta Wlk., Cat. Brit. Mus, xxii. p.529; lodis 
albicosta Meyr., Proc. Linn. Hoc. N. 8. Wales, 1887, p.888; 
Jodis bicotora Luc., Proc. Linn. 8oc. N. 8. Wales, 1888, p.1265; 
J'kulaeaodes jlavicosta Warr., Nov. Zoo). 1897, p.214. 

Antennal pectinations in <J 6. Palpi in 1J, terminal joint 
A; in 9 14* terminal joint jj. Posterior tibiae in £ not dilated. 
Forewings with 3 and 4 separate, connate, or stalked, 6 separate 
or stalked, il free. Hindwings with 3 and 4 stalked; dis- 
oocellulars nearly straight, rather strongly oblique. 
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Mr. Proub has kindly examined forme the type of T Jlavicosta 
Warr. 

N.A : Port Darwin— N.Q.: Cape York, 11 — Q : Brisbane, 5, 

59. Prasinocyma skmjcuocba. 

Gnome Ira semicrocea Wlk., Cat. Brit. Mus. xxii. p.528; 
fihlorochroma inlermixta Wlk., Cat. Brit. Mus. xxii. p.5(53; 
Chlorochroma decisissima Wlk , Cut. Brit. Mus. xxii. p.f>64; 
Jodis semicrocea Meyr., Proc. Linn Soc. N. S. Wales, 1887, 
p.887; Jodis subalpina Luc., Proc. Linn. Hoe. N. S. Wales, 1888, 
p.1264. 

Pectinations of antennae and terminal part of stalk in $ 
sometimes suffused with crimson. Palpi sometimes green, some- 
times crimson, beneath whitish; in £ 1J, terminal joint i; in 
§ 2, terminal joint f. 

Q.: Brisbane— N. 8. W.: Glen Innas, Sydney — Vic.; Gisborne, 
3, 4, 11; Fernshaw, Moe t Bairnsdtde- -Tasm.; Hobart — S.A.: 
Mt. Lofty. 

60. PllASINOOVMA IOSTICTA. 

Iodis iosticta Meyr., Proc. Linn. Soc. N. S. Wales, 1887, p.893. 

Posterior tibioo in $ greatly dilated, and terminal spurs much 
abbreviated. 

Q.: Brisbane, 8; Southport — N.S.W.: Newcastle. 

61. PRASINOCYMA OKtfTKOPHYLlM. 

Jodis eentrophylla Meyr., Proo. Linn. Soc. N. S. Wales, 1887, 
p.880; Jodis angulata Luc., Proc. Linn. Soc. N. 8. Wales, 1888, 
p.1264. 

Palpi iu both sexes 1 terminal joint Posterior tibiae in 
not dilated. Preuulum in $ very slender, easily overlooked. 
Forewing# with 8 and 4 short-stalked or connate, 6 separate, 1 1 
anastomosing with 12. Hind wings with 3 and 4 short-stalked 
or connate; disoocelltdars angled on vein 5, moderately oblique. 

Vein 11 is closely applied to 10 also in my examples, but not 
anastomosing. I have no doubt that Mr. Meyrick is right in 
stating that it sometimes anastomoses. 
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Q.: Brisbane, Stradbroko Island, Toowoomba, 11 — N.S.W.: 
Sydney — Vic.: Melbourne; Beacon sfield, 3, 11; Gisborne, 11 — 
Tasin.: George’s Bay; Kelso, 3; Georgetown, 4. 


62. PRASINOCYMA CALAINA, Il.8p.[«aXa?i*f, blufeb -green.] 

<£$>. 30-33 mm. Head, face, and palpi green; fillet white. 
Antenn® white; pectinations in $ 6, inner row green-tinged. 
Palpi in $ 1^, terminal joint | ; in § 2, terminal joint }. Thorax 
and abdomen bluish-green; tuft, aides, and under surface white. 
Legs white; anterior pair, except cox®, green. Forewinge 
triangular, costa gently arched, more strongly at base, apex 
acute, termen nearly straight, oblique; 3 and 4 separate, G 
separate, 11 free; bluish-green; costal edge narrowly whifcish- 
ochreous; antemedian line represented by three or four whitish 
dots on veins; discal dot linear, obscure, dark green; postmedian 
line represented by a straight series of white dots on veins at 
|; cilia bluish-green, apices whitish. Hind wings with termen 
angled on vein 4; 3 and 4 connate, discocellulars not angled, 
dorsal slightly oblique; as forewiugs, but antemedian line 
obsolete, and postmedian line angled. Under side whitish- 
green, darker towards costa of forewings. Type in Coll. Turner. 

Q.: Mount Tambourine; in September and in April ; two 
specimens. 

63. PRASINOOYMA FLOBK8AEIA. 

Ocomctrajlorcsaria Wlk., Cat. Brit. Mus, xxxv M p.1604; Jodie 
oxy centra Meyr., Proc. Linn. Soc. N. 8 . Wales, 1687, p. 888 . 
Antennal pectinations in $ 4, Palpi iu $ 1J, terminal joint 
in 9 2, terminal joint Posterior ti bm of g dilated, with 
terminal spurs abbreviated, and a stout terminal process* 
Forewings with 3 and 4 separate, 6 separate, 11 free or 
anastomosing with 12 . Hind wings with 3 and 4 connate or 
short-stalked; discooellulars neariy straight, slightly oblique. 

N.Q.: Calms; Kunmda, 3, 4, $ f 9, 10} Townsville, 13# Also 
from Flores. 
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64. pRASINOfJYMA PHAKOSTIOMA, n.sp.[$<uo<rr«y/AOf, dxrkly branded.] 

9* 40 nun. Head bluish-green; fillet white; face bluish-green, 
lower edge white. f*a.lpi in g moderately long (1^), terminal 
joint Jj, acute; bluish-green, beneath whitish. Antennae white, 
towards apex pale brownish. Thorax and abdomen hi high-green ; 
sides and under surface whitish. I*egs whitish; anterior pair 
pale brownish. Forewings triangular, costa strongly arched at 
base, ihence nearly straight, slightly sinuate, apex round- 
pointed, termen moderately bowed, oblique; 3 and 4 separate, 6 
short-stalked, 11 free or « n as tomosing( approximated to 12 at a 
point, probably sometimes anastomosing, anastomosing shortly 
with 10 on one side only); bluish-green, rather thinly scaled; 
costal edge narrowly whitish-ochreous; lines obsolete; a fuscous 
discai spot on posterior edge of cell, surrounded by a brownish 
halo, and preceded by a crescentic fuscous mark; cilia con- 
colorous. Hind wings with termen rounded, Granulate, dentate 
ou vein 4; 3 and 4 short-stalked, 8 approximated to cell near 
middle, then diverging, disoocellulars angled on vein 5, 
moderately oblique; as forewings, hut disc*il spot preoeded by a 
roundish spot. Under-side whitish, thinly scaled. Type in Coll. 
Turner. 

N.Q.: KurarnU; in November; one specimen received from 
Mr. F. P. Dodd. 

65. Puasinooyma ANOMOKA, ti.st>.[dvrf/m 0 ?, unlike, dissimilar.] 

9 . 36 mm. Head green; fillet broadly purple-brown; face green, 
lower edge purple-brown. Palpi in 9 2, terminal joint f, obtuse; 
purple-brown, undersurface whitish. Antennae purple-brown. 
Thorax green, with a large posterior purple-white spot, edged and 
irro rated with dark fuscous. Abdomen purple-white, with slight 
dark fuscous i iteration; undersurface ochreous-whititth, Legs 
oobreeus- whitish; anterior pair, middle tibiae, and tarsi brownish. 
Forewings triangular, costa nearly straight to near apex, then 
strongly arched, apex rounded, termen bowed, oblique, wavy; 3 and 
4 connate, 6 connate, 11 free; bright green; costal edge brownish; 
46 
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a ferruginous erect streak from £ dorsum to mid*di«c; a minute 
diseal dot, dark fuscous with some ferruginous scales; a very 
large fcornal and terminal blotch with lobed outline, from f dorsum 
to near costa, then narrowing and ending just below apex, purple* 
whitish, suffused partly with ferruginous, strigulated with fuscous, 
and edged with ferruginous-fuscous; a dark fuscous terminal line; 
cilia ochreous- whitish, with a faint purplish median line. Hind* 
wings with termen dentate on veins 4 and 6 ; 3 and 4 short- 
stalked, 8 approximated to cell for a short distance near base; 
ditfoocellulars nearly straight, oblique; as forewings, but with a 
large apical and smaller tornai blotch connected with a straight* 
edged bridge; the latter prolonged along dorsum nearly to base 
as a narrow streak. Underside whitish-greeu; a large dark 
fuscous blotch on fore wings from torn as nearly to costa; a smaller 
subapical blotch on hind wings. Type in Coll. Lyell, 

N.Q.: Kuranda; in April; one specimen, received from Mr. F. 
P, Dodd. 

Gen. 18. Diplodebma, 

Diplodesma Warr., Nov. Zool. 1896, p.289. 

Face smooth. Tongue well developed. Palpi moderate in 
rather long in 9 ; second joint rough-scaled beneath; terminal 
joint in <J abbreviated. Antennas in <J* dilated, in 9 simple. 
Thorax and abdomen not crested; thorax slightly hairy beneath. 
Posterior tibiw in dilated, middle spurs absent; in 9 with all 
spurs present Hindwings with a strong costal expansion at 
base; frenulum in g present but slender, retinaculum near base 
of fore wing; frenulum in 9 obsolete, Fore wings with 3 and 4 

short-stalked or connate, Q, 7, 8 , 9, 10,11 stalked, 1 0 and 1 i short 
and running into 11 Hindwings with 3 and 4 stalked, 8 and 7 
•talked, 8 touching oell at a point near base, then rapidly diverging; 
dUcocellulars nearly straight, moderately oblique. 

A derivative of iifatftfaa, from which it differs in veins 10 And 
1 1 of lorewing arising out of 9 and running into 11, a oharaeter 
which I have not found else where in this group, Type, TM$m 
wittms Wlfc. 
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66. DlPLODKftMA OBLATAKIA. 

Tkalera eelataria Wlk., Cat. Brit. Mu#, xxxv. p.1614; Idiochlora 
eontracta Warr., Nov. Zool. 1886, p.107; EuoM.orio thalattica 
Turn., Tran#. Roy. Soc. 8. Auiitr. 1004, p.231. 

Antennal ciliations in $ 1. Palpi in $ 1J, terminal joint 
very short; in 2 2, terminal joint J. In two 2 examples from 
Port Darwin the disoal dots are obsolete. 

N.A.: Port Darwin, 2, 10— N.Q.: Kuranda, 3, 4, 10,12. Also 
from Sola Islands and India. 


Oen.lO. 11 E m i t H K A. 

Jlemithsa Dup., 1 rp. France, iv. 2, p.233; Hmps., Moths Ind. 
iii. p.490. 

Face smooth. Tongue well developed. Palpi in $ moderate, 
terminal joint short; in 2 long, terminal joint long. Antennas 
in <J more or less serrate, ciliated, in 2 simple. Thorax not 
crested, slightly hairy beneath. Abdomen with a series of 
minute dorsal crests. Posterior tibisB in ^ dilated, with a short 
terminal process, middle spurs absent; in 2 with all spurs present. 
Hindwings with a strong rounded costal expansion at base; 
frenulum in £ present but slender, retinaculum close to V»ase of 
forewing; frenulum in Q obsolete. Forewings with 3 and 4 
connate or short-stalked, 11 free or rarely anastomosing with 12. 
Hindwings with 3 and 4 stalked, 6 and 7 stalked, 8 approximated 
to cell near base, rapidly diverging; discocellulars nearly straight, 
moderately oblique. Type, H. migata MU11., from Europe. 

With the preceding and two following genera it forms a closely 
connected natural group, whose affinities are not very clear. 
Ntmori* Hb., which is closely allied, differs in the absence of 
abdominal crests. ' 

]. CUla whitish..-..:. ...<.w .. ." **• ***•* 

Cllle gnsolsh or grey..... • . . 

■4, Wings wtlh whits Uses: 

■' Wings with gfesft linseand whits dots.,......, W. pdfeswula. . 
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67, HkMITHKA 1NSULARIA. 

Hemithea insular ia Gn., Lep. ix. p.385; lodts wuka Pag., J.B. 
Nass. Vor. xxxix. p,153(1886); Nemo via iosoma Meyr., Trans. Ent. 
Soc. 1889, p.495; Hemithea pietifimbria Wait., Nov. Zool. 1896, 
p.290. 

Antennal dilations in g f r P*dpi in g IJ* terminal joint J; 
in $ terminal joint jj. 

N.Q : Kuranda, 9, 11; Townsville, 1, 2, 3, 5, 6, 7, 12. Also 
from New Guinea ami Borneo. 

68. Hkmithka pkllucidula. 

Nemoria pe/lucidnla Turn., Trails. Roy. Hoc. S. Austr. 1896, 
p.129. 

Antennal dilations in g 1. Palpi in g 1^, terminal joint 
in 9 2, terminal joint <}. 

N.Q.: Kuranda, 5, 9, 10, 

69. Hemithka pisina. 

Nemoria pieina Warr., Nov. Zool, 1899, p 26. 

Palpi in 9 2, terminal joint 

I identified this species by comparison with the type. Unfor- 
tunately the Australian example is a female in poor condition, 
with the legs broken off. Btructurally it agrees with the defini- 
tion of the genus, go far as can be ascertained. 

N.A. : Port Darwin, 3 (Coll. Lyell). Also from Tenimber 
Islands. 

Gen. 20. Metal looklora. 

Metallocldora Warr., Nov. Zool. 1896, p.290. 

Face smooth. Tongue well developed. Palpi in g moderate 
or rather short, in 9 moderate or rather long; basal joint hairy, 
second joint smooth-scaled; terminal joint in g abbreviated. 
Antennas in $ ciliated, in 9 simple. Thorax not crested, slightly 
or moderately hairy beneath. Abdomen usually with three to 
five rounded metallic median dorsal crests. Posterior tibiae in g 
dilated, with a short terminal process; a)] spurs present. Sind- 
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wings angulated, and sometimes Htrongly produced on vein 4; a 
strong costal expansion at base; frenulum in $ present but 
slender, in 9 obsolete. Forewings with 5 and 4 connate or 
short-stalked, 6 connate or short-stalked, 11 free. Hindwings 
with 3 and 4 long-stalked, 6 and 7 stalked, 8 touching cell at a 
point near base, then rapidly diverging; discoeellulars not angled 
on vein 5, moderately oblique, dorsal sometimes curved so as to 
become strongly oblique. 

Differs from Hemlthea in the presence of middle spurs in <J. 


Type, M . nweki Warr., from the Louisiadas. 

1. Hindwings dentate 2. 

Hindwings angled, not dentate 3. 

2. Hindwings ovenulate dentate 70, tetralopha. 

Hindwings strongly produced in an acute tooth on vein 

4 , not otherwise dentate 71. rlecorata. 

3. Wings with pale green basal blotches 72. 

Wings without basal blotches 4. 

4 . Abdomen with metallic crests, £ antennal oiliations 1J,. 73. military. 
Abdomen without metallic crests, $ antennal oiliations J 74. amttcUla, 


70. Mktallochlora tkthalopha. 

EuMori«( f <) Utrahpha Low., Proc. Linn. 80c. N. 8. Wales, 1898, 
p.43. 

£9. 25-28 mm. Crown and Allot pale yellowish-green; face 
fu*cou$*red» Palpi in £ 1, terminal joint minute; in 9 1}> 
terminal joint \\ fuscous-red, beneath whitish. Antenme dull 
purple, towards base whitish; oiliations in <J 1J. Thorax pale 
yellowish-green. Abdomen, basal segments and tuft pale 
yellowish-green; middle segments whitish densely irrorated with 
purple, and with four or five large rounded median purple 
crests with metallic reflections; beneath ochreous-whitish. Legs 
browninh-oohreous; posterior pair ochreous* whitish. Forewings 
triangular, costa gently arched, apex rounded, fcermen bowed, 
oblique, wavy-crenulate; pale yellowish-green; an ochreons streak 
along costa afcrigulated with dark fuscous; a dark fuscous dot on 
end of eOll at f ; a line of cells showing unctuous reflections from 
inidcosta through dixcal dot to near base, there bent in a V to 
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end on dornum at £; a similar subterminal line parallel to termed, 
preceded and followed by a few scattered purplish scales; a broad 
obscure dark median shade from dorsum beyond middle) sinuate) 
not reaching costa; a dull purple spot on tornus; a blackish 
terminal line; cilia whitish, basal third pink. Hindwings with 
termen dentafce-crenulate, with a more prominent tooth on vein 4; 
colour and markings as forewings, but antemedi&n line and discal 
dot obsolete. Underside green- whitish; forewings with a tornal 
fuscous spot, hindwings with a larger apical spot; cilia mostly 
fuscous. 

N.Q.: Kuranda, 5, 6, 7, 9* 

71. Mktallochloha dbgohata. 

ThaUrura (?) decorata Warr., Nov. Zool. 1896, p.369. 

26-28 mm. Crown dull olive-green; fillet yellow; face 
yellow, upper and lower margin orange red. Palpi in $ 1J, 
terminal joint minute; white, upper surface except apex orange- 
red. Antenna; dull reddish, towards base yellow; dilations in 

li. Thorax and alidornen dull olive-green; the latter with 
two or throe fuscous -reddish median dorsal dots; beneath 
whitish. Legs whitish. Forewings triangular, cost* gently 
arched, apex acute, termen straight, oblique; dull olive^green; 
sometimes with sparsely scattered fuscouM Scales; a fine fuscous 
costal line, towards apex interrupted; a fuscous spot becoming 
orangtMKKl on margin of dorsum at f, with several similar 
minute dots on veins representing ante median Hue; a similar 
but more numerous series of dots on veins at ^ representing 
postmedian line; a fine fuscous-reddish terminal line; cilia white/ 
with u slight reddish suffusion at apex and tornus. Hindwings 
with termen produced in a long very acute tooth on vein 4, 
straight on each side ef tooth; colour and markings os fore wings, 
but first line obsolete; a linear fuscous-reddish diseal murk; 
second line angled, or obsolete; costal edge of tooth whitish; 
cilia on tooth reddish; a fuscous dot On cilia on each side of base 
of tooth. tfnderaide green-whitish, with fuscous spots oh biiie 
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at apex and torntis of forewing, and fuscous cilia on tooth of 
hind wing. 

N.Q.: Cook town; Kuranda, 3, 5, 10, H. 

72. Mbtam*ochi,ora vhnusta. 

Chrynompht vennsta Warr,, Nov, Zool. 1896, p.365. 

<J$. 32-38 mm. Crown yellowish-green; fillet and face purple. 
Palpi in 1, terminal joint minute; in 9 2, terminal joint J; 
purple, lwmeath white. Antennw ochreous-purple; ciliation* in 
$ 1$. Thorax yellowish-green. Abdomen yellowish-green, with 
three rounded median golden-metallic dorasl create; tuft, side*, 
and under-surface whitish. Legs whitish. Forewings triangular, 
costa gently arched towards apex, termen slightly sinuate, 
oblique; dull oiive green; an irregularly rounded basal patch of 
paler yellow projecting in middle to centre of disc; 

costal edge green whitish with some reddish-fuscous singulations; 
lines thick, curved, not dentate, greenish-yellow; first at 
obscured in basal blotch; second from | costa to $ dorsum; 
terminal edge green -whitish; cilia green-whitish, towards apices 
paler. Hind wings obtusely angled on vein 4; colour and 
markings as forewings. Underside whitish. 

N.Q.: Cook town; Kuranda, 5, 9, 10, 11, 12. 

73. MlWALLOOttLOHA MILITARY. 

lodU mtlitari* Luc., Pro*. Linn. 80c. N. 8 . Wales, 1891, 
p.295; Metallochlwa dotoUa Warn, Nov. Zool. 1896, p.367; 
MetaUochlwa rijtmbt'ia Worr., Nov. Zool. 1896, p.367; 
Metallochiora different Warr., Nov. Zool. 1697* p. 41. 

^ 9 . 24 imn; Grown bright green, fillet whitish-yellow, face 
fuscous-purple. fealpi in $ 1 |, terminal joint minute; in 9 1 |, 
teranrial joint J; fuscous-purple, beneath White. An tenons 
whitish or yellowish; oiHation* in $ 2. Thorax bright green. 
Abdomen bright green, with three or four rounded golden- 
iheiaUic median dorsal crests margined with ftmoous-purpl*; 
hitft T sxdd% and undersurface whitish. Legs whitiflh. Fore- 
wings triangular, cmto, slightly arched, apex round-pointed, 
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termed straight., oblique; bright green; a fine ochreous streak, 
interrupted by fuscous dots, along costa; lines obsolete; a fuscous 
or reddish median disoal dot at -J; h similar dot on vein 6 at J; 
a terminal series of dark fuscous dots between veins, that at 
apex larger; cilia whitish-yellow. Hind wings with ternien 
angled on vein 4; colour and markings as forewings, but without 
subapical dot. Underside green-whitish. 

N.Q.: Kuranda, 4, 5; Cairns, 6; Gerald ton; Mack ay— y.: 
Bundaberg; Nam hour, 5; Brisbane. Also from Tenimlwr 
Islands. 

74. Mbtallochkoua amktau.a, ti.sp. [d^«ruXXof, not metallic.] 

<J. 22*21 mm. Crown bright green; fillet ochreous; face ochreous 
with a few dark purple scales. Palpi in £ 1 J, terminal joint }; 
fuscous-reddish, Ixmeath white. Antenna? ochreous- whitish* 
towards apex purplish- tinged; in serrate, ciliations 1. Thorax 
and abdomen bright green, the latter with a median whitish line 
on middle segments; tuft, sides, and undersurface whitish. Legs 
whitish. Forewings triangular, costa slightly arched towards 
apex, apex round- pointed, termen slightly bowed, oblique; bright 
green; a fine ochreous costal line interrupted hy dark fuscous 
dots; lines obsolete; a fuscous or reddish median discal dot at 
J; a simitar dot on vein 6 at £; «t median and postmedian series 
of slightly paler blotches with darker edges of groundcolour; a 
terminal series of dark fuscous dots between veins, that at apex 
larger; cilia whitish-yellow. Underside green- whitish. 

Closely allied to M. militarin , but the different structure of 
the $ antenna? is sufficient to remove any doubt as to its dis- 
tinctness. Type in Coll. Turner. 

N. A.: Port Darwin; in September and October; two specimens, 
of which one is in Coll. Lyell. 

Gen. 21. U iiolith a. 

Uroliiha Meyr., Free, Limn Boo. N, 8. Wales, 1887* p.86L 
Faoe smooth. Tongue well developed. Palpi in $ moderate, 
in $ rather long; basal joint hairy, second joint smoothscaled; 
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terminal joint in g abbreviated. Antenna} in £ ciliated, in $ 
simple. Thorax not crested, slightly hairy beneath. Abdomen 
sometimes with metallic dorsal crests; in <J with lateral t lifts on 
terminal segments. Posterior tibiae in $ dilated; all spurs 
present. Hind wings with tenneu straight and long, forming a 
rounded projection at toruus containing a dark spot; a strong 
rounded costal expansion at base; frenulum in g present, but 
rather slender, in 9 obsolete. Fore wings with 3 and 4 short- 
stalked or connate, 6 short-stalked or connate, 1 1 free or rarely 
anastomosing with 12. Hind wings with 3 and 4 stalked, 6 and 
7 stalked, 8 touching cell at a point, near base, then rapidly 
diverging; discocell ulars nearly straight, moderately oblique. 

Type lodis bipunetifera Wlk. Closely allied to Mttallochlora 
War r., differing only in the peculiar form of the hindwings, which 
in this instance appears to lie sufficient, also by the lateral 
abdominal tufts of <J\ The occasional presence of metallic 
crests on the abdomen is an interesting indication of affinity. 
They are usually completely absent. 

75. Ukoutha bipunctifbka. 

Jodu bipunctiferu Wlk., Cat. Brit. Mus. xxii., p.546; Urolitha 
bipunetifera Meyr., Proc. Linn. 80c. N. 8. Wales, 1887, p.866. 

Antennal ciliations in $ \\. Palpi in $ 1^, terminal joint 
very short; in 9 2, terminal joint 

Q.: Brisbane, 1, 2, 3, 4; 8 trad broke Island, 4, 9— -N. 8. W.: New- 
castle; 8ydney, 9, 10, 11, 

Oen.22, ArotuooosmA, n.g.[dpyvpo#to<rgof, adorned with silver.] 

Face smooth. Tongue well developed. Palpi in <J moderate, 
in 9 long; second joint well developed, and thickened with rough 
scales beneath in both sexes; terminal joint in $ abbreviated) 
in 9 long. Auteurne in $ with long pectinations, in 9 simple. 
Thorax and abdomen not crested; thorax slightly hairy beneath. 
Posterior tibiae with all spurs present, rather closely approxi- 
mated, in $ with a short terminal process, Hindwings with a 
rounded costal expansion at base; frenulum in $ present but 
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slender, retinaculum near base of forewing; frenulum in 9 
obsolete. ForewiogB with 3 and 4 remote at origin, 3 being from 
well before angle, 6 separate, 11 long-stalked with 7, 8 , 9, 10, not 
anastomosing, discooellular oblique and separate on vein 5. 
Hind wings with 3 and 4 remote at origin, 6 and 7 stalked, 8 
approximated to cell at a point near base, rapidly diverging; dis- 
cocellulars widely separate on vein 6 (or twice-angled), dorsal 
strongly oblique, costal edge of oell considerably over 

The neurabion, which appears to be constant, is highly peculiar 
in the remote origin of 3 and 4 of both wings, the long-stalking 
of vein 11, and the twice-angled discocellulars. Type EuMoris 
aryotticta Turn. 


76. ARUYROCOSMA AR008TICTA. 

Euchfori* argosticta Turn., Trans.Hoy. 8 oc. 8 . Austr. 1904, p. 220. 

Antennal pectinations in $ 12. Palpi in l£* terminal joint 
minute; in 9 3, terminal joint jf, 

N.A : Port Darwin, 10 — N.Q.: Kuranda, 9; Townsville, 1, 2 r 
3,7. 

Gen/23. Chrysoc hloroma. 

Chrysochtoroma Warr., Nov. JSool. 1896, p.288. 

Head smooth. Tongue well developed. Palpi in moderate* 
in fi long, ascending, terminal joint in $ much shortened and 
bent downwards. Antenna) in pectinate, apices simple; in $ 
simple. Thorax and abdomen not crested; thorax densely hairy 
beneath. Posterior tibiae with outer proximal spur much 
shortened or absent in Hind wings quadrate, strongly angled, 
or slightly produced on vein 4; with a moderate costal expansion 
at base, frenulum and retinaculum in $ strongly developed; 
frenulum in 9 represented by a weak tuft of scales. Forewitog* 
with 3 and 4 separate or connate, 6 connate or stalked, I t tree. 
Hind wings with 9 and 4 stalked, 6 and 7 stalked, 8 approxi- 
mated to oell for some distance, diverging before middie. 

Type, Chrywohl&'oma rnnki Warn, from the irbb 
Islands, off New Guinea. . , —V'C 
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A small natural genua, which lie# near the borderland of the 
fir at two groups. There is only h moderate costal expansion at 
baae of forewings; and, while the frenulum is strongly de- 
veloped, the weak tuft of scales representing it in 9 is not 
always discernible. The peculiar form of the hind wing# and $ 
palpi are good distinguishing features. The bending of veins 12 
and 1 1 described by Warren is strongly marked in C. mtgabptera , 
less mo in C . ortho<f**ma> hut I do not consider it an important 


character. 

1, Line on wing* slender 77. megaloptera. 

Line# dilated into fascit© 7b. orthmitema. 


77. Ghrysochloroma mroaloftura. 

Euchloris mcyalopfei'n Low., Trans. Hoy. 80 c. 8 . Austr., 1894, 
p.87; Chrtjmckloronia mbalbida Warr., Nov. Zool. 189(>, p.364; 
Euc/dorif* kypoUurm Low,, Proc. Linn. Hoc. N. 8 . Wales, 1897, 
p.263. 

<J9‘ 4047 n>m. Head gre**u; fillet broadly white; face 
reddish-brown, lower third browii-whitish, the darker colour 
forming a median tooth. Palpi in $ 1 terminal joint minute; 
in 9 terminal joint 3 ; reddish -browu, beneath white. 
Antenna white, apices ochreoua- whitish, pectinations tinged 
with green. Thorax and nlxlomen green, tuft, sides, and under- 
surface whitish. Legs whitish; anterior pair, except coxae and 
middle tibire, and first joint# of tarsi green on upper surface in 
brownish in 9. Forewings triangular, costa straight, strongly 
arched towards apex, apex acute, slightly produced, costa 
slightly bowed, oblique, very slightly wavy; bright green; a 
snow-white streak along costa nearly from b«4#e, which is edged 
with dark purple near apex; lines pale green, slender, converging 
not dentate; antettsedian from } dorsum, not reaching costa; 
postmedian from or from before } dorsum to beneath costa at 
nearly straight; a ferruglnou»*fuscous discal dot on end of 
cell; cSlia white with a median purple line. Hind wings as fore- 
wing* hot with antemedian line obsolete, and discal dot rather 
larger, fbrew|n|gi,Tather^dariKer, • 
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Type 0. megahptera in Queensland Museum ; type E. 
ktjpolmcu a in Coll. Lyell. 

N.A.: Port Darwin, 10—N.Q.: Oooktown; Laura; Towns- 
ville, 12. Mr. Dodd has found the larva} in the nests of the 
green tree-ant. 


78. ClIRY80CHl4>K0MA okthodksma. 

EnvJtloru orthadetntui Low,, Trans. Hoy. Boc. S.Austr. 1894, p.86. 

9 . 34-38 nun. Head and face bluish-green; fillet narrowly 
white. Palpi in J 2, terminal joint bluish-green. Antenme 
brown- whitish, towards base white. Thorax and abdomen bluish- 
green; beneath whitish. Legs whitish; anterior tibia* and tarsi 
brownish. Fore wings triangular, costa gently arched, apex acute, 
tennen slightly bowed, oblique; bluish-green; costal edge whitish- 
ochreous ; an inwardly-oblique, broad, suffused, bluish-white 
median fascia, containing a median dark green discal dot; a 
similar fascia, slightly waved, before and parallel to tennen; 
cilia pale green. Hind wings as forewings, but second fascia 
touching tennen on dorsal side of angle. Undersurface whitish- 
green. Type in Queensland Museum. 

N.Q.: Cairns; Kuranda, 4, 5, 9. 

Gen. 24. A P o l> a s m I a , n.g.[<br<>da 0 >uof, parted from. | 

Face smooth, slightly projecting at lower edge. Tongue well 
developed. Palpi moderately long, porreot; second joint rough- 
haired above and beneath; terminal joint short in both sexes. 
Antennas serrate and ciliated in both sexes; dilutions longer in 
Thorax and abdomen not crested; thorax slightly lmiry beneath. 
Posterior tibiae with middle spurs present; in $ not dilated, but 
with inner terminal spur absent. Hind wings with a strong 

rounded costal expausion at base beyond origin of frenulum; 
frenulum in $ present but weak, retinaculum small and close to 
base of forewiug; frenulum in $ represented by a tuft of long 
hairs. Fore wings with 3 and 4 separate, 6 separate, 11 anasto- 
mosing with 12 and 10. Hind wings with 3 and 4 separate, 6 
and 7 separate, 8 closely approximated to near middle of cell. 
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then diverging; discocellulars slightly angled on vein 5, slight!}' 
oblique, dorsal curved. 

Type, Fidonia rnfonigrai'ia Wlk, The frenulum in the is 
certainly weakly developed, hut, contrary to the usual rule, that 
in the $ is represented l>y a well marked tuft of hairs. It must 
certainly i>e separated from Epipristis Meyr., as it has no close 
affinity to B. mini maria Gn. Minor peculiarities are the longer 
approximation of vein 8 of hind wings to cell, the hairy palpi, 
serrate an ten me, and absence of inner terminal spur in hindleg 
of <?. 

79. APODASMIA KUFONtCiRAKIA. 

Fidonia(l) rnfonigraria Wlk., Cat. licit. Mus. xxiv. p.1036; 
EpiprUti* rnfonigraria Meyr., Proc. Linn. Soc. N. S. Wales, 1887, 
p.916. 

Palpi 2; terminal very short and alike in both sexes. Antennal 
dilations in £ 1. 

Q.: Brisbane — N.S. W, : Sydney, 9— Vic.: Gisborne, 11—W.A.: 
Bridgetown, 4 . 

Goil.25. 17 LIOCNKMIb, 

Uliocnttvni h Warr., Proc. Zool. Soc. 1893, p.335; limps., Moths 
Ind. iii. p.487. 

Face slightly roughed -scaled. Tongue present. Palpi rather 
long, ascending; second joint long, roughly hairy beneath; 
terminal joint bent forwards and porrect., in short. Antennae 
pectinated in both sexes, apices simple. Thorax with a strong 
posterior crest; beneath hairy. Abdomen with a series of 
median dorsal crests. Posterior tibise with middle spurs absent 
in not dilated and without terminal process. Hindwings 
without costal expansion at base; frenulum and retinaculum in 

well developed; frenulum in J (not examined). Forewings 
with 3 and 4 separate, 6 separate, connate, or short-stalked, 1 1 
free. Hindwings with 3 aud 4 oonuate or short-stalked, 6 and 
7 connate or stalked, 8 approximated to cell near base, rapidly 
diverging; dtscooellulars scarcely angled, dorsal curved so as to 
become rather strongly oblique; oostal edge of cell considerably 
over f . 
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Ty|>e, PhorotUsma casnidara On., from Ceylon, in which 
species, as Mr, L. Prout informs me, the middle spurs of £ are 
wholly absent. The variability of veins 6 and 7 of the hindwing 
in the same species is exceptional. This character is usually 
constant in each genus. 

80. Ulkocnkmi* partita. 

Comibatna partita Wlk., Cat. Brit. Mus. xxii. p.573; But!., 111. 
Hot. vi. PI. 117, f. 11: Comibatna f did tat a Wlk., Cab. Brit. Mus. 
xxii. p.579; Thalera concuiplaga Wlk., Cat. Brit. Mus. xxii. p.598; 
Iodii partita Meyr., Proc. Linn, Soc. N, 8 . Wales, 1887, p.892; 
Uliocnemu partita Hmps., Moths Jnd. iii. p, 488 . 

Palpi in $ 2, terminal joint minute. Antennal pectina- 
tions in $ 10 . 

N.Q.: Prince of Wales Island, 6 ; Kuranda, 3, 5, 6 ; Towns- 
ville, 5 — Q,: Brisbane. Also from Borneo and India. 

Gen. 26 . Agathiopsis, n.g. 

Ay at hi opsin Warr., Nov. Zool. 1896, p.285. 

Face smooth. Tongue well developed. Palpi rather short, 
terminal joint short in both sexes. Antennae in £ pectinated, 
apices simple; in 9 simple. Thorax with a strong posterior 
crest; beneath densely hairy. Abdomen not crested. Posterior 
tibiae with all spurs present in both sexes, inner fairly long, outer 
about Hind wings without costal expansion at base; frenulum 
and retinaculum in $ {unknown]; frenulum in 9 obsolete(f). 
Forewings with 3 and 4 connate, 6 short-stalked,, 10 arising from 
8 after 7, 11 free. Hindwings with 3 and 4 stalked, 6 and 7 
stalked, 8 anastomosing with celt near base, rapidly diverging; 
diacooetlttlare slightly angled on vein 5, only slightly oblique. 

Type, Agathiopni* maculata Warr., from the Lomsiades. The 
characters being based on one female specimen are not complete, 
hut sufficient to show that the genus is allied to UUocmmik, but 
quite distinct. 

AoATmorais basipuncta. 

Agathiop$i$ baiipuncta Warr., Nov. Zool 1898, p.285; 
Ewhlori* amphibola Turn., Trans. Hoy. Soc. 8 . Austr, 18W» 

p. 1 28. 
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Palpi in 9 14 , terminal joint For description of the male 
see Warren, toe. c*J. 

N.Q.: Kuranda, 6, 7. Also from LouisiadeR. 

Gen.27. Evcyglodeb, 

Bucydothe Warn, Nov. Zool. 1694, p.390; Anisogamia Warr., 
Nov, Zool. 1896, p.286(pr£#CKW.). 

Face smooth, sometimes with some projecting scales on lower 
edge. Tongue strongly developed Palpi in £ moderate or 
rather long, with terminal joint fairly long or abbreviated; in 9 
long. Antennas in $ pectinated, apices simple; in 9 simple. 
Thorax and abdomen not crested; thorax densely hairy beneath, 
usually with a tuft of very long hairs beneath base of forewing. 
Posterior tibice with all spurs present; in dilated, with a stout 
terminal process. Hindwings without costal expansion at base; 
frenulum and retinaculum in £ well developed; frenulum in 9 
represented by a pencil of long bairn, Forewings with 3 and 4 
widely separate at origin, 6 connate, II usually free, rarely 
anastomosing with 12, or with 12 and 19; discooellulars strongly 
incurved. Hindwings with 3 and 4 usually stalked, sometimes 
connate, 6 and 7 stalked, 8 closely approximated to cell for some 
distance, sometimes nearly to middle; discooellulars very oblique, 
usually straight, sometimes alightly angled, with dorsal somewhat 
curved; costal edge of cell short, usually j, rarely j. 

Type, Phorodeema buprtttaria On. The genus is a large one 
in the Papuan region. Its characteristics are the well developed 
frenulum in both sexes, the dense woolly hairiness of the under- 
side of the thorax, the wide separation of veins 3 and 4 of the 
lorewjingSi and the extremely oblique discocellular of hind wing, 
with consequent abbreviation of the costal edge of the cell The 
species are mostly remarkable for the great diversity of colour 
and markings in the two sexes, a very rare trait in the Geo* 
mriridm, tn Jf. f mkiaptta and E. bupreetaria, however, the 
sexes areal ike; the Jam* of Jfc in*p*rat*> J?. pieroide*, and E. 
mMatpil* are known, they are very similar, having large 
flattened projections on both sides of the dorsum of each segment 
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Tfc will l>e most convenient to tabulate the two sexes separ- 


ately : — 

*<f- 

1. Hindwings with termen dentate « 2. 

Hindwings with termen rounded or wavy, angled or 

dentate on vein 4 only 6. 

2. Forewings with a broad white antemedian line 82. jrieroidi*. 

Forewings with antemedian line slender or incomplete 3. 

3. Forewings with a large white costal spot on origin of 

antemedian line 85. /asc in an*. 

Forewings without large white costal spot .. 4. 

4. Wings with white median subterminal blotches, and a 

few white dots 86. iptciota. 

Wings with very numerous white dots and small spots, 

no blotches 87* cullinlicta. 

5. Cilia green or green and white 6. 

Cilia mostly reddish or purplish 8. 

6. Lower third of face white 7. 

Face green, extreme lower edge only white. 91. moniliata. 

7. Wings with broad straight white postmedian lines 88. intporala. 

Fosfcmedian lines very slender, curved 89. erotyla. 

8. Wings with terrnen brown 94. buprc*(<iria* 

Wings with termen green 9, 

9. Face green 92. metaapila. 

Face red * 93. aatnrataria. 

? ?- 

1. Hind wings with termen dentate 2. 

Hind wings with termen rounded or wavy, angled or 

dentate on vein 4 only 5. 

2. Forewings with a reddish-brown triangular basal blotob 82. pitroidt*. 

Forewings without basal blotch. 8. 

3. Wings with broad uninterrupted terminal hand 83, dentata. 

Wings without terminal band 4. 

4. Forewings with a grey-whitish apical blotch 84. gonioia. 

Forewings with a fuscous tornal blotch 85. /oeetnon*. 

Forewings without blotches 86. epsetoso. 

5. Face green, or green and white 6. 

Face red, or brown and white... 8. 

6. Fore wings with costa and cilia reddish -brown 92. mttatpila. 

Fore wings with costa and cilia mostly grey... 7. 

7. Forewings with apical, midterminal, and tornal 

blotches 88. intptrai*. 

Forewinge with narrow terminal line only 91. rnornUtm. 
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8. Patricia, except at Ihww, purplish ... 92* erysaioctai. 

P&tagia green., . 9. 

9. Wings with ter men green 99. *c Uvralaria. 

Wings with termeu brown 94. fmpre»t€tr*a. 


82. EuCTCLODKS FtKKOIDKS. 

J. Cotnibatna pieroidn Wlk., Oat, Brit. Mus. xxii. p.580; 
I'kalauodctt ncitiwimaria Wlk., Cat. Brit. Mua.xxvi.p. 1564; Con it* 
fmna calcinate Feld,, Reiso Nov. PI. 127, f*23; Iodi« pierouhs 
Meyr., Proc. fjinti. Hoc. N. 8. Wales, 1887, p.897. 

Antennal pectinations of 2J. Palpi in £ 2, terminal joint 
I; in 93 , terminal joint jj. Oiscocellulara of hind wing nearly 
straight. 

The larvae are found in gardens on roses. 

N.Q.: Townsville, 3, 4, 5, 6; Stannary Hills— Q.: Duaringa; 
Rockhampton; Uyropie; Brisbane, 3, 4, 10; Strad broke 

Island. 

83. Kucyclooks okntata. 

AnUogamia tUnlate Warr., Nov. Zoo). 1897, p.34, 

$* Unknown. 

9 . 36 mm. Crown and HI let whitish irrorated with brown and 
dark fuscous, and posteriorly also with green; face green, lower 
edge with a broad white streak tending to be interrupted. 
Palpi 3 , terminal joint f; pale brown, beneath white, terminal 
joint annuluted with dark fuscous. Antennae brown-whitish. 
Thorax green; 11 broad posterior median streak from middle 
whitish irrorated with brown and dark fuscous. Abdomen 
whitish irrorated with hrown and dark fuscous, with some green 
on bssal segments. Legs ochreous* whitish; anterior tibiae and 
tarsi broadly annotated with dark fuscous. Forewings triangular, 
costa strongly arched, apes rounded, termen bowed, oblique, 
strongly dentate ; green, thinly scaled, with slight obscure 
whitish stimulations; abroad costal streak brown- whitish irrorated 
and ohequered with dark fuscous; a transverse irregularly oval 
whitish spot before middle, Its margins irrorated with fuscous, 
touching costal streak; a broad terminal band with rounded 
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dilatations above middle and on tornu*, reddish-brown with 
some fuscous scales; cilia grey- whitish. Hind wings strongly 
dentate, with more prominent teeth on veins 4 and 6; di&cocel- 
lulars nearly straight; as fore wings but without discs) spot; 
some white dots on basal veins; terminal band thickened at apex 
and above middle, narrower at tornus. Underside green- whitish; 
a dark fuscous subterminal band, outwardly dentate, inwardly 
with rounded projections as on upper side. 

N.Q.: Cooktown; Cairns, 8; Kuranda, 4, 5. 

84. Kucyclodks goniota. 

Euchloris goniota Low., Trans. Roy. Soc. S. Austi., 1894, p.86; 
Anisogamia curvigutta Warr., Nov. Zool. 1897, p.34. 

Unknown. 

g. 32 mm. Crown, fillet, and face whitish -ochreous with some 
brownish scales. Palpi 2^, terminal joint pale brownish, 
beneath whitish. Antenna' whitish-grey. Thorax green, some 
hairs in tegulce and a large posterior spot whitish-achroous. 
Abdomen whitish-ochreous with a few brownish scales, under- 
surface whitish. Legs whitish; anterior tibia? and tarsi fuscous 
with whitish annulations. Forewings triangular, costa rather 
strongly arched, apex round-pointed, termen liowed, oblique, 
creuulate; green with a few obscure whitish strigulse; a fuscous 
costal streak strigulated with whitish-ochreous; a fine, slender, 
waved, whitish antemedian line from J costa to $ dorsum; an 
ochreous-whifcish apical blotch reaching u* mid termen, its lower 
extremity showing a rounded dilatation, irrorated sparsely with 
fuscous and including a terminal series of fuscous lunulas between 
veins; a series of ochreous-whitish dots on terminal ends of veins 
between apical blotch and torn us; cilia green, on costal blotch 
and terminal dots ocbreous- whitish tinged with grey. Hind- 
wings with termen dentate, with stronger teeth on veins 4 and 
6; as forewings but without antemedian line; apical blotch 
similar but more elongate. Underside green- whitish; a brownish- 
fuscous spot on apex of both wings. 
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My description is taken from the type, which is in the Queens- 
land Museum. 

N.Q,; Mackay. 

85, EuCYCLOI)B8 FAACINAN8. 

lodis foHcinan# Luc., Proc. Linn. Hw. N, 8. Wales, 1893, p.138. 

32-36 mm. Crown green; fillet green edged with white 
anteriorly; face green with a broad white streak on lower edge, 
partly interrupted. Palpi 2. terminal joint pale brownish or 
fuscous, apices of joints and undersurface white. Antenna* grey, 
base of stalk white; pectinations 3£. Thorax green; a large 
white posterior spot including a pair of green dots. Abdomen 
greeti, with a median and a lateral series of white dots, which 
may be mixed with fuscous, and may be lost posteriorly in a 
general white irroration; tuft and undersurface white. Legs 
white; anterior tibia* and tarsi broadly barred with dark fuscous 
in front. Fore wings triangular, costa moderately arched, apex 
rounded, termeu bowed, oblique, moderately dentate; green, 
rather strongly scaled, with numerous fine transverse white 
strigulie, sometimes reduced to dots on veins; a fuscous streak 
strigulated with white on costa beyond middle; a large white 
spot touching costa at from which sometimes proceeds a fine 
waved line to J dorsum; a similar hut smaller spot at giving 
rise to a dentate interrupted postmedian line; this is succeeded 
by similar subterminal and submarginal spots aud lines, the last 
line consisting of a series of spots only; a terminal series of white 
dots on veins; cilia green, apices opposite dots white. Hind wings 
with termeu rounded and dentate; disooceilulars nearly straight; 
as forewings but without autmnedian spot and line; base and 
dorsum sometimes with confluent strigulie; a large ochreotw or 
brown apion! spot, margined with white, sometimes containing 
an interrupted fuscous line, Underside green- whitish; a dark 
fuscous apical spot on biudwiug; sometimes a greenish-fuscous 
line emitting three processes on apex of forewiug. 

Q. 26 mm. Differs as follows— Palpi 3|, terminal joint 
Abdomen fuscous; basal segment green; a series of median dorsal 
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dots aad undersurface white. Wings green, with obscure whitish 
sbrigute hut without white spots. Forewings with a fuscous 
streak along whole of costa, a large fuscous spot on dorsum near 
base, another before ter men above middle, and a third, smaller, 
on tornus. Hind wings with a fuscous apical blotch. The under- 
side is similarly marked. 

Though rather small, this 9» of which there is one example 
from Kuranda, in Coll. Lyell, is, 1 think, to be referred to this 
species, though it is just possible that it may belong tt> E 
callifiticta. 

N.Q. ; Kuranda, 4, 5, II, 12 — y : Brisbane, 1. 

86. EtJCVOLODKH 8 PRC 1 08 A. 

9. lodtH HpecuHHihuc., P roe. Linn. 80c. N. 8. Wales, 1889,p. 1094; 

Euchlori# chionoplaca Low., Trans. Hoy. 80c. S. Au«Sr., 1893, 
p.288; ^9' Anwoyamia albimacula Warr., Nov. Zoo!. 1897, p.33; 
<£. lodU sidfimliif Luc., Proc. Hoy! 80c. y*ld., 1898, p.68. 

35 mui. Crown and fillet green; face green, with a brood 
interrupted wldte line on lower edge. Palpi 2, terminal joint 
J; dull green, extreme apex and undersurface white. Antenna* 
gray- whitish; basal joint fuscous-brown, its anterior surface and 
extreme apex white; pectinations 3. Thorax green, with a large 
white posterior spot edged with fuscous. Abdomen green; with 
a fuscous-brown dorsal spot about middle; anterior to this are 
three minute white median dots, jmsterior a small fuscous spot 
immediately succeeded by a large white blotch; tuft and under- 
surface white. Legs white; anterior tibiae and tarsi fuscous 
barred with white in front; j posterior tibiae with a stout terminal 
process. Fore wings triangular, oosta moderately arched, apex 
bowed, oblique, crenulate; green, rather thinly scaled, with a few 
scattered whitish stri guile; a fuscous streak along ebsta, inter- 
rupted by white singulis; a minute white dot beneath costa at 
base; a hue wavy white antemedian line, from £ costa to | 
dorsum, towards dorsum edged on both sides with fuscous; post- 
median line represented by a series of white dots on veins at f t 
joined in middle by a similar series of dots from apex; svbove 
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confluence and between vein* 3 and 4 is a large white spot 
narrowly margined with fuscous; a terminal series of very distinct 
white dote on veins; cilia green, apices white. liindwing* with 
terinen rounded and moderately dentate; discocell ulars nearly 
straight; as forewings but without an tamed i an line; the large 
white * jK>t is placed across vein 3, and there are two small white 
dots bet\\o< n it and termed. Underside green- whitish; a fuscous 
streak strigulaU d with whitish along costa of forewing. 

9* 38 mm. Differs as follows — Palpi 3, terminal joint J. 
Hpots on thorax and abdomen more broadly outlined with fuscous; 
no white blotch on abdomen; penultimate abdominal segments 
fuscous. White spot on forewings reduced to a linear mark, and 
that on hind wings alwen t. Terminal dots on both wings ochreous- 
whitish outlined with fuscous-brown. An elongate fuscous spot 
with a brown centre on apex of liindwing. Cilia on terminal 
s|iots pale fuscous. 

These descriptions are from Brisbane examples. A pair from 
Ku rand a shows, in the male, mot^ irregularly shaped white 
blotches and smaller terminal dots; no white blotch on abdomen, 
but middle segments fuscous; in the female, absence of brown 
apical spot on liindwing, aud of brown outlines around terminal 
dote. Evidently the species is variable within limits. 

•N.4J. : Cooktown; Gera hi ton; Kurattda, 6; Mackay — : 
Brisbane. 

87. BucvoirOniw uallihtiota. 

XuchiorU mUUtkta Turn., Trans. Roy. Hoc, 8, Austr. 1204, 
p,SML 

Palpi in 1 j, Lamina! joint j. Antennal pectinations in £ 
4. Dieoooellularn of hindwing not angled, doi«al curved. Pos- 
terior tibiie cd with terminal proeess nnueualty long, exceeding 
| tarsus. 

Q. Unknown. , 

Kuranda, 3, 4, 5, I I, 12. 



6*J 2 KKVIMION OK AUHTRAJL1 AN 1.KI>ll>Ol’TKR A, V., 

88. EUCYCLOOKS INSVKttATA, 

ThahtHHodA* inuptrafa Wlk., Cat. Brit. Mus. xxii. 555; fodin 
inaptratn Meyr., Proc. Linn. Hoc. N. 8. Wales, 1887, p.895. 

Antennal ciliations of $ 2|. Palpi in $ 1 terminal joint j > 
in 9 2, terminal joint Discocallulars of hindwing nearly 
h» raight. 

N. Q.: Mareeba, 12 — Q.: Brisbane, 4, 8; Htradbroko Island, 10; 

Southport N.H.W.: Newcastle: Sydney -Vic.: Melbourne — 

Tas.: George’s Bay. 

89. KucYCLODfSS KKOTYtA n.sp . [ a darling. J 

O . 29 mm ( V«wn green with a white posterior spot; fillet 
narrowly white; face green, lower third and lateral edges white. 
Palpi fuscous, beneath white; in £ 1J, terminal joint {. An- 
tennre white, sharply barred with fuscous on dorsum, towards 
apex grey; pectinations in g 2. Thorax green; a broad white 
fascia from before middle, containing laterally paired green spots 
behind middle. Abdomen green, a series of median dorsal spots, 
tutl, sides, and under surface white. Legs white; anterior femora 
fuscous anteriorly, anterior Id bias and tarsi fuscous amtulaiad 
with white. Forewings triangular, costa rather strongly arched, 
apex round -pointed, termini bowed, oblique, very slightly wavy; 
green with numerous white transverse strigulue; a broad fuscous 
costs! streak spotted and strigulated with white; transverse lines 
very slender, curved, white mixed with pale fuscous; antemedian 
from J costa to j{ dorsum; postuiedisu from j costa, shortly 
bifurcated above dorsum, one branch ending on J dorsum, the 
other just before torn iis; sub terminal similar but interrupted; 
one or two small white spots just above torous; three or four 
white terminal dots on veins; cilia green, apices white. Hind* 
wings with termed wavy, tingled and toothed on vein 4; disoo- 
cellular* slightly' angled ou vein 5, dorsal curved; as fore wings 
but airtemedmo line obsolete, and white striguhe very pronounced 
on dorsum. Underside whitish. Type iJi Coll. Turner. 

$. Unknown. 
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Brisbane; in May; one specimen received from Mr. K. 
lllidge. 

90. Kucyclodks bkymnodkk, n.sp.|«pvpjadbj*, tike a fortification. I 

<J. Unknown. 

9 . 2 # nun, (frown and face dull purplish mixed witli white; 
fillet white. Palpi Hinder; dull purplish, lameath white; in 9 3* 
terminal joint J- Antenna; grey. Thorax dull purplish; legal® 
h nd lawes of pat agia green. A Ixioinen dull purplish, some obscure 
median dorsal dots, apex, sides, aud undersurface white. Lega 
white; anterior tibia? and tarsi pale fuscous. Forewings triangular, 
costa rather strongly arched, apex round pointed, ter men bowed* 
oblique, very slightly wavy; pale green; a basal fascia prolonged 
its a broad costal streak dull purplish; the costal streak shows a 
strong triangular tooth in disc at continuous with costal stieak 
is a terminal fascia of the same colour, showing a large rounded 
expansion in middle, and auotlier on torn us; these expansions 
are paler, ochreous tinged with some pale fuscous irroration; a 
dark purplish terminal line interrupted on veins; cilia ochreon*- 
whitish with some purplish tinge. Hindwingn with termen wavy* 
angled and toothed on vein 4; dtscocellulftr* nearly straight; as 
fore wings but without costal streak; terminal fascia expanded at 
apex and beneath middle. Undersurface whitish. Type in Coth 
Lydl 

N.Ci.; Kuruudit; in June; one specimen received from Mr. F, 
P. Dodd. 

#1. Euoyclookh monimata. 

9 . Ani*oyamia moniUatn Warr., Nov. Zook 1897, p.34; dm- 
mgamia tmdtHnm Warr., Nov, Zook 1897, p,35. 

MO min. Grown green; fillet broadly snow-white; face green, 
lower edge with a white streak, sometimes interrupted in middle. 
Palpi t£, terminal joint green, beneath white. Antennal 
stalk white; pectinations 2|, grey. Thorax green, with a median 
and two posterior white spots. AWmoen green, median dorsal 
spots, tuft*, Aides, and undersurface white. Ivegs white; anterior' 
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pair oohreous-gray in front; posterior tibia* with a very stout 
terminal process. Fore wings triangular, costa moderately arched, 
apex round-pointed, termen bowed, oblique, scarcely wavy; bright 
green; a white streak along costa, sparsely irrorated with pah* 
fuscous; lines slender, white, sharply dentate, sometimes inter 
rupted; antemedian from \ costa to $ dorsum; postmedian from 
beneath j costa, first outwardly curved, then bent inwards to J 
dorsum; a tormina) series of white dots on veins; cilia green, 
apices grey-whitish* Hiudwings with termen wavy, bent and 
slightly toothed on vein 4; discocellulars nearly straight; as fore- 
wings but without basal line, and with some white dots on basal 
veins. Underside whitish; costal area of forewing suffused with 
green; costal edge of fore wing white, with an ochreous subcostal 
streak towards base. 

9 . 32-36 mm. Head as in Palpi 1$, terminal joint J; pale 
brown, beneath whitish. An ten site pale brown, towards base 

white. Thorax green, a broad {anterior median band extending 
to middle brown mixed with whitish. Abdomen brown mixed 
with whitish, base green, undersurface whitish, tags ochreous 
whitish; anterior pair grey in front. Wings shaped as in 
Forewings green; a broad costal streak whitish densely irrorated 
with pale fuscous; antemedian line as ill postmedian line 
obsolete; a small whitish linear disoal dot at J; a fine oohreott*' 
whitish terminal band, very slender in middle, anteriorly inter- 
ruptedly edged with fuscous-brown; cilia ochreotiM* whitish. Hind- 
wings as fora wings but without antemedian tine. Underside 
green-whitish; costal edge of forewiugs pale brownish. 

There need be no doubt, 1 think, ss U) these forms heiug sexes 
of the same species. 

N.Q.: OoektQWis; Kuranda, 2, 5, 10. 

92 . Eucyolodrs muyaspila. 

Comibmna metatpito WIk., Oat. Brit. Hus. xxih p.580; 7ori w 
Meyr.y Proc. Linn. 80 c. K. 8 . Wales, 1887, p.895; Joe t$$ 
eucalypti tac., Proc. Linn. 80 c. N* 8 . Wales, 1888, p.1267. 
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Antennal pectinations of £ 2^. Palpi in £ 2J, terminal joint 
in 9 2f, terminal joint Dwcooellular# of hind wing slightly 
angled on vein 5; dorsal curved. 

N.Q.: Cairns, 8— Q.: Toowoomba, II; Brisbane. 

9$.tKUCYeLODRB BATCH ATARI A. 

' Ohle vmk+Mm eatomtorm Wlk., Cat. Brit. Mus. xxxv. p,1609; 
Jodis saturataria Meyr., Proc, Lintt. Hoc. N. 8. Wales, 1887, p.895. 

I have seen only the type ($) in the British Museum, sent by 
Mr. Higgles, and probably taken in the neighbourhood of Bris- 
bane, It seems closely allied to K . nwtaspila, and probably the 
sexes are similar as in that species. 

94. Eucyclodkm rupbrstaki a. 

Phorodesma buprtstoria On., l-ep, ix. p,37), Pl.vii. f.4; Iwti* 
buprsstaria Meyr., Proc. Linn. Hoc. N. 8. Wales, 1887, p.890. 

Antennal pectinations in $ 2. Palpi in $ lj, terminal joint 
minute; in 9 1|, terminal joint 1. Discocellulars of hindwing 
very slightly angled on vein 5, dorsal slightly curved. 

N.8.W. : Hydney, 1 1 — Vic. : Melbourne, 11; Nliill, 9. — Tan.; 
Launceston. 

Ceil. 28. C HI.ORODKB, 

Vklorodo* Un., Lep. ix. p.378. 

Face smooth. Tongue well developed. Palpi in both sexes ty; 
second joint roughly hairy above and lieneath; terminal joint 
equally short in both sexes. Antenna in pectinate, extreme 
apices simple; in 9 simple. Thorax and abdomen not crested; 
thorax hairy beneath. Posterior tibiae with alt spurs present; in 
£ not dilated end without terminal process. Hind wings without 
costal expansion at base; frenulum and retinaculum in $ well 
developed; frenulum in 9 represented by a tuft of long hairs. 
Porewiogs with 3 and 4 well separated at origin, 6 short-stalked, 
11 free, or anastomosing with 12 only, or with both 12 and 10; 
discooellulars scarcely incurved, nearly straight. Hind wings 
yrith 4 and 4 slightly separate or nearly oonnate, 0 and 7 long- 
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stalked, 8 o lonely approximated to cell, sometimes nearly as far 
as middle, then gradually diverging; discocclltilar# but slightly 
angled, or nearly straight, moderately or rather strongly oblique; 
costa,! edge of cell considerably over jj. 

Type, Ohlorodes boisduvalaria Le (1. The separation of 3 and 
4 is better marked in the forewing, which is unusual. The 
roughly hairy palpi are another peculiarity, as is the pectination 
of the $ antenna; nearly to apex. Structurally this genus comes 
near Terpua , with the important exception of the stalking 
of 6 and 7 of the hind wings. 

95. CllLOROOBS BOISDUVALAHIA. 

(iwnketra boM uvular ia Le G., Rev. Zoo!. 1841, p.257; Chfor* 
odes unrandaria Gil, Lep.ix. p.379, Pl.v. f.7; Jodis hoisdnvtdaria 
Meyr., Proc. Linn. Hoc. N. H. Wales, 1887, p.892. 

V»«? : Gisborne, 2; Mt. St. Bernard, 2 — Tas.: Launceston. 

1 have seen a drawing, by Mr. A. Him son of Launceston, of 
the larva of this species Ft has paired dorsal processes on emib 
segment, analogous to those of EncyrUtdes, 

Gen. 29. A u a t h i a . 

Ayatkia Gn., Lep.ix. p.380; Meyr., Proc. Linn. Hoc. N. H. 
Wales, 1887, p.899; Hmps., Moths Ind. iii. p.485. 

Face rounded, strongly convex, smooth. Tongue well do- 
veiopad. Palpi rather long in longer in $>; basal joint as long 
as second joint; terminal join* in $ very short, in Q elongate. 
Antennas simple in both sexes, in minutely ciliated. Thorax 
not crested; hairy beneath. Abdomen sometimes smooth, some- 
times with small median dorsal crests; in $ with large tuft and 
lateral crests on terminal segments, and with an extrusible tuft 
of hairs near base on ventral surface. Posterior tibiae with alf 
spurs present; in dilated, with a groove containing hairs ott 
inner surface, and a short stout terminal process. Hind wings 
with a long acute tooth on vein 4; w ithout basal costal expan- 
sion; frenulum and retinaculum in well developed; frenulum 
in $ ^presented by a tuft of long hairs. Forewings with 3 a&A 
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4 separate but approximated at origin, 6 separate, 11 free or 
rarely anastotnoaing with 12, Hindwings with 3 and 4 separate 
but approximated at origin, 6 and 7 separate hut approximated, 
8 anastomosing with cell near base, closely approximated to 
then diverging; discocellulars scarcely angled, scarcely oblique 
except lower end of dorsal, which is strongly curved. 

Type, .1 . lycatnaria Koll., from India, Glims, Java, and Borneo. 

96. A OATH I A LASTATA. 

l*hjnl(c.na hmtala Fabr., Kilt. Nynt. iii. 2, p. 164; Moore, Lep. 
Ceyl. iij. PI. 197. f. 1; Ayathia hilaratn <*n. Lepix. p.38l; A yathia 
eatsnavia Wlk , Cat. Brit. Mus. xxii. p.f>91; Ayathia quina)ria 
Moore, Proc. Zool. Hoc. 1867, p.639; Ayathia caring ima Butl., 
Ill, Het.ii. p.50, P1.36, f.7; Ayathia lacunar ia \ on liedeiuan, 
Jlor. Hoe. Ent. Rosk.xiv. p.5 1 2, Pl.iii.f.4; Ayathia a xterian Meyr., 
Print. Linn. Hik;. N. 8. Widen, 1887, p.899; Ayathia pra*inaxpi$ 
Meyr., Trans. Kilt. Hoc. 1889, p.495; Ayathia pranina 8win. v 
Ann. Mag. Nat. Hisfc.(6) xii. p 219; Ayathia iodioides Luc., Proc. 
Linn. Hoc. N. H. Wales, 1891, p.29(>: Ayathia dixtribnta Luc., op. 
cAt. 1891, p,296; Ayathia krlata Hmps., Moths hid. iii. p.487; 
Ayathia dixconnectu Warr., Nov. Zool. 1896, p.362. 

Palpi in £ 1 terminal joint minute; in §> terminal joint l. 
1 have a long aeries, and am satisfied that they constitute one 
species, which ia notably (Polymorphic. The abdomen may lie 
either smooth or crested, either uniformly fuscous-purple or red- 
dish on dorsum, or green with fuscous-purple or reddish spots, or 
with any intermediate combination. The anteruedian line of 
fore wings may be fairly broad atid entire, or broken into spots or 
obsolete. The postmediati line may be entire or interrupted. 
The terminal line may lie entire and broad, or interrupted, or 
nearly obsolete. Himilar variations exist in the dark band of the 
hindwings. The white spot at base of the sharp tooth on hind- 
wings is usually sharply defined clear white, hut may be suffused. 
For the extra- Australian references I follow Sir Geo. HauipsOrt. * 
N.A.: Port Darwin, 3— N.Q.; Gape York, 7; Oooktown; i*erfc 
Douglas; Cairns; Gerald ton; Kurauda, 2, 4, 5, 6, 7, 10; Townsville, 
7; Mackey— Q.i Duaringa, Brisbane, Southport. 
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Oen.30, Dykp mania. 

Dynpkania Hb., Verx. p. 17/): Ku*ck*»M Hb., Verx. p. 1 75; 
Hrops., Moths Ind. iii. p.407. 

Face smooth. Tongue well developed. Palpi moderate, pot*- 
root; basal and second joints somewhat rough-haired beneath; 
h fB I joint as long a a second joint; terminal joint long in both 
sexes. An ten me pectinated to apex in both sexes. Thorax not 
•crested; densely hairy beneath. Abdomen without dorsal crests; 
in $ with large terminal tuft, and lateral tufts on penultimate 
segment. Tibial spines short; posterior tibiro of $ strongly 
dilated. Hind wings without costal basal expansion; frenulum 
and retinaculum in strongly developed; frenulum in § repre- 
sented by a few short hairs. Forewings with 3 and 4 separate, 
6 stalked, 11 free or anastomosing with Pi; a small fovea on 
underside above base of vein 1 in Iwth sexes. Hindwings with 
3 and 4 separate, 6 and 7 connate or separate, 8 approximated to 
cell near base, gradually diverging. 

Type, E. militaris Linn., from India, China, ami Java. 

Although differing markedly in sise and coloration, this genus 
d<iea not show any striking divergence in structure from Ttrpna, 
but only several minor peculiarities. 

97. Dyspraxia fenrstrata. 

NeUona j'tnnstmta Hwainsou, Zooi. Illust. PI. 1 16; Eutcketna 
tentons Wlk., Cat Brit Mus. xxxi. p.175; Dyupkania ckalybnaia 
But)., Ann. Mag. Nat Hi*t.(4), xviii. p. 127 (1873); Dyupktmia 
twtgnj/ica 8 win., Oat. Oxf. Musai. p.377. 

76-98 mm, Head and face yellow or orange. Palpi in 
both sexes 2 J, terminal joint yellow or orange; first and second 
joints sometimes dark purple on outer surface; terminal joint 
fuscous. Antenna) dark fuscous; pectinations hi <£, inner row 

Outer row 3; in 9 , inner row 1|, outer row 3. Thorax dark 
purple, anteriorly and posteriorly broadly yellow or , orange. 
Abdomen yellow or orange with 4 or 5 dark purple or fuscous 
rings. Legs dark fuscous; coxa? yellow or orange. Forewings 
elongate-triangular, narrower in#, costa gently arched, apex 
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rounded, ter men scarcely bowed, strongly oblique; dark purple, 
with whitish semi hyaline marking**; a short broad streak from 
base of dorsum to raid-disc at a broad fascia, interrupted by 
veins, from tieneath $ costa outwardly oblique, then curved in- 
wards, narrowing, and suffused, to raid-dorsum; a similar fasoia, 
usually narrower and more interrupted, from costa to tornus; 
and a third simitar fascia from J costa ending opjKwite mid- 
terraen; cilia dark purple. Hindwinga with terraen gently 
rounded; dark purple; « whitish Heraihyatine blotch in cell; 
several similar blotches, variably developed, beyond cell; a sub 
terminal series of conspicuous yellow or orange spots, the two 
central spots being displaced towards termen; cilia dark purple. 
Underside similar. 

The large sise and conspicuous colouring are undoubtedly 
aposematic. (n this, the species differs from all other Australian 
Gwmetrinm which are protectively coloured; the Terpna group 
imitate the bark of trees, while the colour of the majority of 
species k assimilated to foliage. 

This species varies according to looaiity, forming local races. 
In the Cairns district is developed a dark form, the pale blotches 
being relatively reduced, e»|>ecial]y in the hind wing; and the 
head, thorax, abdomen, and hindwings being decorated with 
yellow. In Torres Straits the pale blotches are larger, and 
yellow is replaced by orange. At Port Darwin the pale blotches 
are still further enlarged and confluent, the dark purple areas 
being reduced to a minimum, the decoration is also orange. 

N.A.: Port Darwin, 9 Banks Island, 2; Bloomfield 
River; Dunk Island; Cairns; Geraldton, U; Ingham; Towns- 
ville, 6. Also from New Guinea and Moluccas. 

I have received a closely allied but distinct species from Kei 
Island; and other Allied specks occur in the Archipelago. 

Ge»4U Auvakkpsia, u,g.[avwf^*i, * cousin.] 

Head with an anteriorly directed crest on crown, ftme rough- 
hewed* Tongue well developed. Palpi rather long, porroot; 
basaland second joifits donsely hairy beneath; terminal joint long 
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in both sexes. Antennas in £ pectinated, apices simple; in $ 
simple. Thorax not crested, beneath densely hairy. Abdomen 
with dorsal crests slightly indicated by some loose spreading 
hairs; terminal segments in^ with lateral tufts. Posterior tibia* 
with all spurs present; in £ not dilated. Hind wings without 
basal costal expansion; frenulum and retinaculum in £ strong; 
frenulum in 2 represented by a strong tuft of scales. Forewings 
with .3 mid 4 remote at origin, 5 approximated at origin to ('», G 
widely separate from stalk of 7, 8, 3, 10, which arises from well 
before angle of cell, 11 anastomosing with 12 and 10. Hind wings 
with 3 and 4 widely separate, 6 and 7 separate, 8 approximated 
to cell as far as middle, diverging rather abruptly; dorsal disco- 
cellular strongly curved. 

Type, Hypochroma tmlsoni Feld. Distinguished from Terpaa 
mainly by the peculiar neuration of the forewing, which wus 
noted by Mr. Meyriek. 

98. AUTANBBBIA WILMONi. 

Hypochroma tvihoni Feld., Reise Nov. PI. 125, f.4; Meyr., Prm*. 
Linn. Hoc. N. 8. Wales, 1887, p«906. 

Palpi in both sexes 2, terminal joint $. A n terms J pectinations 
in (J, inner row 3, outer row 5. 

N.Q.; Htannary Hills (Dr, T. Bancroft) — Vic.: Melbourne; 
Gisborne, 1 0. 

Gem 32. OitYPsirnoNA. 

Cryptiphona Meyr., Proc. Linu. Soc. N. 8. Wales, 1887, p.901. 

Face smooth. Tongue well developed. Palpi obliquely ascend- 
ing, basal and second joints with long rough hairs beneath; basal 
joint longer than second joint; terminal joints short in both 
sexes. Antenna? in $ pectinated, apices simple; in 2 simple. 
Thorax not crested, or with a slight anterior crest; beneath 
densely hairy. Abdomen without dorsal crests; in $ with lateral 
tufts of hair on each segment. Posterior tibiae without middle 
spurs in both sexes; in <$ sometimes dilated, with groove con- 
taining hair-tuft. Hind wings without costa) expansion at base; 
frenulum and retinaculum in $ strongly developed; frenulum in 
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£ represented by a tuft of long hair*. For© wing* with 3 and 4 
separata, 6 separate or short-stalked, 11 an&atomoaing with 12 
and 10. Hindwings with 3 and 4 separate, 6 and 7 separate or 
connate, 8 closely approximated to cell near base, rapidly 
diverging; diacocellulars nearly straight, rather strongly oblique, 
costal edge of cell considerably exceeding j. 

Type, 0. melano»ema Meyr. An endemic development of 
Tsi’/ma, differing in the palpi, absence of middle spurs, and of 
dorsal abdominal crests. 

99.tUKYP81PHONA MKLANOSKMA, 

Grypnipkonu melanaitema Meyr., Proc. Linn, Hoc. N. H. Wales, 
1887, p.901, 

W.A.: Albany, 9, 12. 

ICO.+CRYPHIPHONA AM AURA. 

Crypaiphona amaura Meyr., Proc. Linn. Hoc. N, 8. Wales, 1887, 
p.902. 

W. A.: Albany, 9, 10. 

101. Crypsiphona oocultaria. 

Phalwui occuliarta Don., ins. N, Hoi), p.36, Uypochroma orcul- 
taria Gu.,Lep.ix. p.281 ; Crypeipkona occnltaria^lLfsyr., Proc. Lin tv 
Soc N. 8. Wales, 1887, p.903. 

Palpi in 1 J, in $ 1|; terminal joint minute in both sexes. 
Antennal pectinations in 3. Posterior tibiae in g not dilated. 

N.<$. : Townsville, Stannary Hills — Q. : Duaringa, (layndah, 
Nambour; Brisbane, 2, 3, 9; Mt. Tambourine; Nanango; Dalby; 
Warwick, 10 — N.8.W.: Newcastle; Sydney, 4; Bathurst — Vic.: 
Melbourne; Beaoonsffeld, 11; Gisborne, 2, 3— Tas,: Hobart — 
S.A: Mount l<ofty~W. A : Albany; Waroona, 7. 

Gen. 33 E p i p r i h t i 8 . 

Bpipritii* Meyr., Proc. linn. Soc. N. S. Wales, 1887, p.916. 

Pace smooth, rounded. Tongue well developed. Palpi moder- 
ate, pprrect; second joint smooth above, smooth or slightly hairy 



m 


REVISION or AUSTRALIAN LUFIDOPTRIIA, V., 


Iwneath; terminal joint stout, moderate, somewhat longer in 9 
Antenna* simple in both sexes; ciliationa in £ minute; Thorax 
and abdomen not crested; thorax smooth or but slightly hairy 
Iwiwath. Posterior tibue with all spurs present; in £ not dilated. 
Hind wings without costa) expansion at base; frenulum and retin- 
aculum in (J well developed; frenulum irv § represented by a tuft 
of long hairs. Forewings with 3 and 4 separate but oloaely 
approximated at origin, 6 separate, 1 1 anastomosing 
shortly with 12. Hind wings with 3 and 4 separate but closely* 
approximated at origin, 6 and 7 separate, 8 closely approximated 
to coll at a point near base, rapidly diverging; discocellulars 
nearly straight, but slightly oblique. Type, Hypochromia mini 
maria G11. 

Actcnochroma Whit, is sufficiently distinguished from this 
genus by (he dense woolly hairiness of the underside of the 
thorax, and the longer approximation of vein 8 of hindwings to 
the cell. 

102, KpIFKISTIB MIN1MAKIA. 

Hypochromia minimaria On., Lep. ix. p.279; llypochroma par* 
vida Wlk., Oat. Brit. Mus. xxi. p.435; Acidalia trwioalaria Wlk., 
Cat Brit. Muh. xxiii. p.774; Epipri$ti* oasycyma Meyr., Proc. Linn. 
Hoc. N. 8. Wales, 1887, p.916; Ptututolcrpna minimaria Hmps,, 
Moths. Ind. iiL p.479. 

Palpi of <J Ijp terminal joint J; of 9 2, terminal joint J. 
Antennal ci Hat ions iti £ extremely minute. 

N\A. : Port Darwin, 1, 3, 10, IWK.Q, : Cape York, 8 — Q.: 
Duaringa. Also from Borneo, Ceylon, and India. 

Gep. 34 . A 0 t k n o c h n 0 « a . 

Acfaiochrom* Warr., Proc. Zool. Soo, 1893, p.350. 

Face smooth, lower edge somewhat projecting. Tongue Strong. 
Palpi moderate, obliquely asoending; basal joint with long spread- 
ing hairs beneath, second joint^asooth oir shghtly bairy beneath. 
Art term* in $ slightly serrate, ciliated in ttiflSJ in 9 simple. 
Thorax not crested; beneath densely hairy, Abdomen sritfi 
several median dorsai crests; lerndoal segment* in $ with alight 
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lateral tuft*. Posterior tibiae with all spurs present. Hind wings 
without basal costa! expansion; frenulum and retinaculum in <J 
well developed ; frenulum in 9 represented by a tuft of long hairs. 
Forewingi with 3 and 4 separate but approximated at origin, 6 
separate, 1 1 free or anastomosing with 12 and 10. Hindwings 
with 3 and 4 separate, 6 and 7 separate, 8 appioximated to ceil 
for some distance, diverging before middle. 

Type, A, tumeri Differs fiom Terpna in the $ antennae. Pro* 
hably the palpi and otiier points vary as in that genus; and I 
have, therefore, refrained from drawing up the definition too 
rigidly on the single Australian species. 

103. Actknochroma turnkri. 

Mftpochroma turners Luc., Proc. Linn. 80c. N. 8. Wales, 1889, 
p.1096; Actonochroma (1) prcmna Warr., Nov. Zool. 1896, p.282. 

<J9* 38-44 mm. Crown green with some whitish, and some- 
times with some brownish, scales; face reddish-fuscous, upper 
third green, lower edge white. Palpi 1^, terminal joint very 
short in both sexes; above reddish -fuscous, beneath whitish - 
ochreouw. Antennas fuscous; oiliations in $ }. Thorax green; 
tegulis and sometimes a posterior spot browuish-fusoous; some- 
times a central whitish spot. Abdomen pale purple-fuscous and 
greenish, either colour preponderating; under surface whitish- 
oohreoua. Legs whitish-ochreous; anterior coxae, femora, and 
tibiae suffused with purplish; anterior tarsi annulated with dark 
fuscous. Forewings rather elongate-triangular, costa nearly 
Straight; apex rounded) terimm strongly bowed, oblique, slightly 
orenuUte; green with extensive areas of purplish -fuscous auf- 
fissioii, extreme oostal edge oohreous; a streak along oosfca 
purplish with da rk fuscous strigulabions; a similar basal patch, 
sometime* bisected; sometimes an irregular white subcostal auf- 
t nsfoh Amu hade to first line; first line dentate from J costa to £ 
d o r sum , dark fuscous; second line similar, from | costa bent first 
outwards, then inwards to mid-dorsum; included median area 
suffused with putpUsh-fusoou* towards dorsum and second line, 
nod with a small suffused discal spot of the same colour; terminal 
48 
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area extensively suffused with purplish-fuscous, leaving an apical 
area, and a spot on mid-termen, green; a dark fuscous terminal 
line interrupted on veins; cilia greenish mixed with purplish- 
fuscous, sometimes with a whitish spot opposite mid- ter men. 
Hindwings with terraen rounded, crenulate; as fore wings but 
without first line and apical green patch. Underside pale pur- 
plish more or less suffused with ochreous towards base; on fore- 
wing a large dark fuscous roundish discal spot, with a whitish 
spot on its terminal side; on hind wing a purplish-fuscous discal 
dot; a whitish postmedian line, on forewings narrow and inter- 
rupted, on hindwings broad; a whitish spot on mid-termen of 
both wings. 

A handsome but variable species. In two of my examples 
vein 11 is free; in the third it approaches 12 . but fails to anas- 
tomose, and then anastomoses with 10 . The posterior libice of 
the £ are not dilated in my one example. 

N.Q.: Kuranda, 5, 6 ; Mackay. Also from Louisiades. 

Gen .38. Tbrpna. 

Ttrpna H.-Sch,, Ausser. Sohmett.; Hypochroma G»., Lep. ix. 
p.275; Meyr,, Proc. Linn. Soc. N. 8 . Wales, 1887, p.904(proKtoc.), 

Pace smooth (rarely hairy), sometimes slightly rounded, some- 
times slightly projecting at lower edge. Tongue well developed. 
Palpi moderate or long, porreot or ascending, basal and second 
joints densely hairy beneath, second joint smooth or hairy beneath; 
basal joint as long as second; terminal joint short or moderate, and 
equal or nearly so in both sexes, or much longer in 9 . Antennse 
in $ pectinated, apices simple; in 9 simple, Thorax not ores ted; 
beneath densely hairy, Abdomen usually with small median 
dorsal crests, but these are sometimes obsolete; in $ with lateral 
tufts on terminal segments.; Posterior tibiae with 411 spur* 
present; in £ sometimes dilated, with a groove and tuft of Mrs 
on inner side. J&indwing without rounded costal expansion at 
base; frenulum and retinaculum in # always strongly developed; 
frenulum in 9 represented by a tuft of long hairs 1 mote ts lets 
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developed. Forewings with 3 arid 4 separate, 5 widely separate 
from 6, 6 separate but closely approximate, or connate, 11 free, 
or anastomosing with 12, or with 12 and 10. Hind wings with 3 
and 4 separate, 6 and 7 separate, 8 approximated to cell to J or 
to about middle, diverging gradually or rather abruptly; disco- 
cello lain angled on vein 5 or nearly straight, slightly or moder- 
ately oblique, dorsal curved or nearly straight. 

Type, Terptui fuemataria H,~8ch., Ausser. Schmett, f 205, 206. 
A large genus; vein 8 of the hind wings varies in the length of 
its approximation to the cell and in the abruptness of its diver- 
gence, but the extremes seem to 1)6 connected by intermediates. 
In the palpi there are also considerable variations, but l have not 
seen my way to divide the genus on this ground, though on a wide 
survey of the whole group this might be possible. The species 
are coloured to imitate the bark of trees, being speckled, mottled, 
and often variable; they are difficult to distinguish by descrip- 
tion. The undersides, which are much more oonstant, are valuable 
for identification. 

This genus must not be identified with Pteudoterpna Hb., of 
which the type is pruinata Hufn. In that species there is a 
well marked basal costal expansion of the hind wing, and the 
frenulum, though fairly strong in the is obsolete in the Q. 


1. Forewings with antemedian line forming two strong 

ronnded projections 111. cineren. 

Antemedian line of forewings without rounded 

projections 2. 

% Discal spot of forewings above linear 3. 

Disoai spot of forewings above, when developed, 
not linear... .* 9. 

3. Mind wings beneath bright orange towards base. ... 104. tmtiforto. 

• Hlndwlngs not orange beneath 4. 

4. Forewings beneath tinged with reddish..... 6. 

' Forewings beneath not tinged with reddish 6. 

6. Wings above green-whitish with fnsoous limp 106. mprh$t*eta. 

Wings shove brown-whitish with reddish-brown 
hues , 107. parepfda. 

4. Wingsobovegreen,.. 105. mmmri*. 

m wh«lrt> or $»&*... ................ 7. 
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7. Wings beneath with a flubterminal aeries of white 

spots in a dark band . 100. ertbata. 

Wings beneath without subtermlnal white spots. ... 8. 

8. Vorevrings with antemedian line straight 108. p&xompt(*ri&. 

Forewings with antemedian Une strongly dentate... 110. cMora* 

0. Hind wings above pinkish-tiuged 112. metarhodata. 

Hindwinge above not pinkiahtinged 10. 

10. Wing® above bright green 11. 

Wings above not bright green 12. 

11. Wings beneath with subterminai band reddish...... 114. viridica(a, 

Wings beneath with snbteminal band fuscous J2. 

)2. Wings above irrorated and strignlated with blackish 115. ctntulhiiut. 

Wings above not irrorated with blackish 110. hypochrotncma. 

18, Wings beneath with crimson or reddish markings.. 14. 

Wings beneath without crimson or reddish mark 

ings 118. deUiriorat*. 

14. Wings above with blackish crenatcd terminal line.. 1 17. tubrulwcens. 
Wings above without terminal line 118. ptadrUima. 


104 . TttRFKA JCMILIAR1A. 

Hyjtochroma emitiaria Ort. T Lep. ix. p.2S0; M eyr., Proc. linn. 
Soc. N. S. Wales, 1687, p.ftll; Ityfwchroma aurantimea Luq., 
Proc. Linn. Hoc. N. B. Wales, 1891, p. 297; Ht/poehro* k» tubor- 
nuia Warr., Nov. Zool. 1896, p.360; flypochroma p%*rpuri§$#to 
Luc., Proc. Roy. Soc. Qaltl., 1901, p.77; Hypochr&ma dtaiktim* 
Luc., ap. eit. p 78. 

38-48 mm. Head whitish* or greenish-grey more or 1 em 
mixed with dark fiieeons, less commonly brownish-whitish; lower 
part of face sometimes dark fuscous. Palpi in £ 2}, terminal 
joint in 9 8 , terminal joint i; colour as head on upper sur- 
face; lower surface 'whitish usually suffused with purple-reddish; 
whitish more or lest mixed with fuscous, soxnetihtes 
fuscous; jieefcinatiou* in <J 2 f Thorax whitish variably miked 
; with pale reddish, greenish, and dark fuscous scales. Abdomen 
with dorsum coloured as thorax but usually palm; sides 01 range- 
oohreous; under surface whi^-ocdweoua Legs whitiah-ochreoua; 
anterior ooxw , reddish; middle and anterior tlWie and lam 

portwior tibia in $ dilsted, with 
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Forewings triangular, costa slightly arched, apex rounded, ter- 
men liowed, oblique, crenulate; whitish more or lees irrorsted 
and suffused with dark fuscous, pale reddish, and often with 
greenish; lines distinct, blackish, antemedian sometimes preceded 
and postmedian succeeded by a fuscous suffusion, leaving a pale 
median area; antemedian line slightly outwardly curved, crenu- 
late, from $ costa to i dorsum; postmedian sinuate, dentate, 
from { costa to slightly beyond mid-dorsum; a linear dark discal 
mark, outwardly oblique, beneath midcosta; a whitish, muoh 
dentate, subterminal line; a blackish terminal line, often inter- 
rupted and thickened into dots between veins; cilia whitish with 
pale reddish or greenish suffusion, and some dark fuscous irrora- 
tion. Hind wings with termenrouuded, dentate; colour and 
markings as forewings hut without antemedian line; with tufts 
of raised scales before middle of disc, and on dorsum; dorsal cilia 
orange-ochreous. Underside of forewings with base suffused 
with purple-reddish; a bright orange subcostal streak reaching 
to middle; a triangular median white blotch including a large 
roundish discal spot; a broad dark fuscous terminal band includ- 
ing a subterminal series of white dots. Underside of fore wings 
bright orange bordered by a median whitish transverse line; 
sometimes preceded by an elliptical blackish discal spot, but this 
is usually completely absent; a broad terminal dark fuscous band, 
mixed with whitish on barmen; cilia whitish. 

Very variable in the coloration of the upper surface, but 
always recognisable by the under side. 

fU.: Port Darwin, 10— N.Q.: Prince of Wales Island, 5* 6; 
Thursday Island; Cape York, 8; Cooktown; Cairns; Kuranda, 3, 
4; pmk Wand; Stannary Hills; Herberton— : 

Gympie; Brisbane, 1 . Also from New Guinea, 

105. T*b««a musoosaria* 

Htfpookroma mutcomria Go., Lep. ix. p,281, Pi vi, 1 3; Meyr., 
Proc, Linn. So* ' Jt 8/ Wale*, 1867, p.0l 2 ; Hypoehrmm 

Mi B#poGhiwM |%ld ( , Fteise 

‘..-rV- v \/.v ; ’ 
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£9. 36-64 mm. Palpi in $ If, terminal joint in 9 2J, 
terminal joint ij. Posterior tibiw in £ dilated with internal 
groove and tuft. 

Q.: Brisbane, Stanthorpe — N.S.W.: Newcastle; Sydney, 11,2; 
Mt. Kosciusko^, 700 ft.) — Vic.: Warburton. 

106. Tkrpna myriosticta. 

Pscudoteiyna myriosticta Turn., Trans. Hoy. Sue. 8. Austr. 1004, 
p.223. 

Palpi in 9 1}, terminal joint J. 

Q.: Eumundi, near Nam hour, 1 1 ; Brisbane, 6. 

107. Tkrpna paroptila. 

Pscudoterpna paroptila Turn., Trans. Roy. Soe. S, Austr. 1906, 
p.130. 

N.Q.: Atherton. 


108. Tkrpna pbrcomptaria. 

Hypochroma percomptaria On., Lep.ix. p.280, Pl.vi., 14; Meyr,, 
Proc. Linn. Soc. N. S. Wales, 1887, p.907. 

Palpi in both sexes If, terminal joint Antennal pectina- 
tions in £ 4. Posterior tibia* in £ not dilated. 

N.Q.: Mt. Molloy, 12 — Q.: Brisbane — N.8.W.: Newcastle— 
Vic.: Melbourne; Gisborne, 1, 2, 3, 4, 12 — W.A.: Albany. 

109. Tkrpna ekkbata. 

Hypochroma erebusata WIk., Brit. Wus. Cat. xxi, p.443; Hypo- 
chroma erebctta Meyr., Proc* Linn* 80c. N. 8; Wales, 1887, p.914. 

Palpi in £ 2, terminal joint in 9 2J, terminal joint f. 
Antennal pectinations hi £ 5. Posterior tibiae in £ not dilated. 

Q.: Duaringa; Gympie; Brisbane, 1, 2, 3, 4, 11. 

110, Tkrpna chloha. 

Phalama chlora Oram,, Pap- Exot, iv. PI, 398, tC : Hypochroma 
ermaria Go,, Lep. ix. p,278; Steyr., Proc. Line, 80c. N. 8, Wales, 
1887,p.916; Hypochroma lariaria Wlk., C'nt. Brit. Mu* x xi. p.433; 
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Hyfkockroma dintenta Wlk., Cat. Brit. Mus. xxi. p. 434; Boarmia 
leucontiymaria Nietn., Edinb. New Phil. Journ. 1862, p.387; Hypo- 
chroma irrorataria Moore, Proc. Zool. Boo. 1867, p.632; Hypo- 
chroma mblimbata Btifcl., Ann. Mag. Nat Hi8t.(5)x. p. 232; Hypo- 
chroma paulinaria Pag., Jahrb. Nass. Vet\ 1885, p.47, Phi. f.l; 
Piny ana candidaria Warr., Nov, Zooh 1894, p.382; P$eualoterpna 
chlora Hmps., Moth# Ind.iii. p.473. 

Palpi long, ascending; in $ 2, terminal joint 1 ; in 9 3; terminal 
joint 1|. Antennal pectinations in $ 2. Posterior tibiee in 
dilated, with internal groove and tuft. Hind wings with 8 
approximated to cell to J, then abruptly diverging. The elevated 
tufts of scales on the hindwings of this and some other species 
are of specific value only. 

N.Q.: CairtiK, Atherton, Stannary Hills; Townsville, 4; Dunk 
Island— Q.: Rockhampton; Nambour; Brisbane, 2, 5; Stradbroke 
Island. Also from the Malay Archipelago, Ceylon, and India. 

HLTkhrna cinkrka. 

Pinyasa cineren Warr., Nov. Zool. 1894, p.382; Hypochroma 
lingular i * Kershaw, Viet. Naturalist, 1*897, p.104; Skorpisthrs 
unda-wripta Due., Proc. Roy. 80c. Qsld. 1899, p.143. 

(J, 42 mm. Head ochreous-whitish. Palpi 1£, terminal joint 
J; ochreous- whitish; outer aspect of second joint pale fuscous. 
An tenuee oehreous* whitish. Thorax ochieous- whitish. AMomeu 
ochreous- whitish, crests pale reddish-brown. Legs ochreous* 
Whitish. Forewings triangular, costa gently arched, apex 
rounded, termen bowed, oblique, crenulate; ochreous- whitish; 
costa strigulated with pale grey; a dark fuscous line from £ costa, 
forming two rounded projections outwardly in disc, then strongly 
inwardly oblique to £ dorsum; an oval dark fuscous discal ring 
before middle; a fine postmedian dark fuscous Hue from } costa, 
at first transverse, then strongly in wardly oblique to mid-dorsum, 
with numerous very acute dentations, placed closely in transverse 
part, widely separate in oblique part; this line is followed by two 
fuscous blotches, one above middle, the other above torhus; a fine 
dark fuscous terminal line; dlia oohreous-whitiab. Hindwings 
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elongate, tarmen strongly bowed, strongly dentate; vein 8 closely 
approximated to cell to abruptly diverging; colour as fore* 
wings; a ridge of raised scales before middle of disc; no ante- 
median line nor diecal dot; postraedian line and blotches as fore* 
wings; terminal area suffused with pale grey. Underside whitish; 
forewings with oval fuscous disoal spot; both wings with fuscous 
terminal bands, in forewings especially broad at apex, in hind- 
wings narrow at apex. 

S?< 48 mm , Palpi 2, terminal joint §. Wings finely irrorated 
with pale grey; lines mixed with pale reddish scales; disoal mark 
of forewings inconspicuous mid linear; postmedian blotches pale 
reddish. 

Q.: Wymium, near Brisbane — Via: Narracan, 2. 

This species is remarkable for its attitude during rest. The 
forewings are directed directly forwards, the oostaj Ixsing parallel, 
while the hind wings are directed backwards, their dorsal edges 
being appressed to the abdomen. It appears to be very retired 
in its habits, and very hard to distinguish on the bark of the 
stems of Melaleuca, 

1 1 2 . .Terpna w ktarhodata. 

ScoUMkia metarhockUa Wlk., Oat. Brit. Mus. xxvi. p. 1724; f/jf/Mb 
chroma metarhodata Meyr., Proe. Linn. 8oc. N. 8, Wales, 1887, 

p.008. 

Palpi 1 j, terminal joint short in lioth sexes. Antennal pecti- 
nations in <J 2^. Posterior tibia* hi <$ not dilated. 

Q.: Brisbane*— N.8.W.: Newcastle, Sydney, 3, 4, £~^Vja.: 
Sale, 1. 

113. TanrxA dktbrior ata . 

Cat. Brit Mua xxi. p.4*1; 
Steyr., Proe. Linn, 8pc» N. 0. Wales, 1887, pJISi HypocUroma 
uiyraria Feld., Beise Nov. FU26, f.l. 

Palpi in $ 1J; terminal joint Antennal pectinations in $ 
4. Posterior tibise }n $ slightly dilated* 

NAWl: Sydney, 4, 10. 
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114. TttRPNA VI hi dic at a. 

Hypockroma viridicata Luc., Proc. Linn. Hoc. N. S. Wale*, 
1889, p.1094. 

(J. 44 mm. Palpi 2, terminal joint Antenna) pectinations 
3. Fore wing* triangular, costa straight, apex rounded, termen 
bowed, oblique; mossy green, markings blackish-fuscous; an in- 
terrupted wavy line from midcosta to f dorsum; an ill-defined 
disoaJ spot beyond this line; an interrupted dentate line from $ 
costa to J dorsum, containing two conspicuously dark teeth about 
middle. Hindwing* with termen rounded; colour and markings 
as forewing*. Underside pale ochreous; a dark fuscous oval 
dixeal spot on forewings; a linear reddish discal mark on hind- 
wings; a broad reddish auktemiinsl band on both wings, contain- 
ing in forewing* a suffused fuscous spot above middle. 

Q.: Brisbane, Buderim Mountain, near Nambour;in December, 
one specimen in the Queensland Museum, in poor condition; 
taken by Mr. C J. Wild. 

115. TkRPNA HYPO CHROMA HI A. 

CUoraff) hypoebomaria Gn., Lep. ix. p.254; Hyjjochrotua 
kypochromaria Meyr., Proc. linn. Hoc. N. 8. Wales, 1887, p.90t; 
P*r.udoter}ma bryophum* Turn., Trans. Roy. Hoc. S. Austr., 1904, 

p.222. 

Palpi in both sexes 2, terminal joint Antennal pectinations 
in <J 3. Posterior tibia* of dilated, With internal groove and 
tuft. 

N.Q.; Cape York, 4*~Q.; BrMiane, 5, 8, 9, 11~^N. 8. Wales. — . 

1 16, Turpna acanthjna. 

MypotkrQMi* ucanikim Steyr., Proc. Limb Hoc. N. S. Wales, 

\m t pM 

Palpi In ^ 1 terminal joint minute. Antennal pectinations 
In $ 3, Posterior tibiae in $ hot dilated. 

Q.; Duaringa. 
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117, TERPNA &UBRUUfc*CKNS. 

Ifypochroma $ubmb€*c#n$ War i\, Nov. Zool. 1896, p.101, 

(J. 30 imn. Head white, face with a dark green transverse line 
below middle. Palpi in 1£, terminal joint short; fuscous, ex- 
treme base and apex whitish. Antenna* whitish, towards apex 
grey; pectinations in <J 2. Thorax white mixed with dark green. 
Abdomen white; tuft and underside ochreous-whitish. Legs 
oohreous- whitish; anterior pair dark fuscous annulated with 
whitish; posterior tibiae in $ not dilated. Forewings triangular, 
costa nearly straight, apex rounded, terrnen bowed, oblique; 
white, faintly pinkish' tinged, with dark green irroration in places; 
costa with minute dark green strigulations; lines dark green 
mixed with blackish; a transverse line at base not reaching costa; 
a strongly dentate line at j; a short Hue from midoosta to a 
somewhat triangular white-centred discal spot; postmedian finely 
dentate, outwardly curved from $ costa, lost in disc; subterminal 
with blackish dentations, sinuate, edged posteriorly by a fine 
white line; a crenulate blackish terminal line, touching terrnen 
on veins; cilia white, with some greenish and pinkish suffusions, 
interrupted by blackish bars opposite veins. Hind wings with 
terrnen rounded; colour as forewings but without basal and ante- 
median lines and discal dot. Underside whitish ochreous; fore- 
wings with a blackish discal spot and a broad crimson streak above 
dorsum; both wings with fine post median lines and broad sub- 
terminal bauds, partly crimson, partly blackish-fuscous, 

N.Q,: Townsville, 4; Mackay(type). 

118. Tbkpna quadrilinka. 

&ypocJiromaqitctdrilin6ah\\Q', Proc. Roy. Soc. Qsld. 1891, p.80; 
Aetenochroma ochrta Warn, Nov. Zool, 1896, p.360. 

$ 9- 82-44 mm. Head whitish; face whitish with some reddish 
and dark fuscous scales, rarely mostly dark fuscous. Palpi in 
both sexes 2|, terminal joint 4; fuscous, apex and undersurface 
whitish. An ten me whitish; pectinations in $ 2. Thorax and 
abdomen whitish. Legs whitish; anterior pair suffused with pale 
fuscous leaving whitish annotations; posterior tibiae in £ not 
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dilated. Fore wings triangular, cost a uonHy straight, apex 
rounded, termed l>owed, oblique, slightly erenulate; whitish, 
markings fuscous or fuscous-brown; a series of dots on costa, 
those marking commencement of lines Isiing larger; an turned ian 
line from ^ costa to J dorsum, often obsolete except at extremities; 
a suffused fuscous median discal spot containing a whitish central 
dot; postmedian from J costa to J dorsum, fine, dentate, some- 
times partly obsolete; sometimes a blotch on dorsum following 
antemedian; a suffused irregular hlotch between |»ORtinediaii and 
termen; besides these markings, a variable amount of irroration 
sometimes forming strigulte; cilia whitish. Hind wings with 
termen rounded, erenulate; colour, irroration and cilia as fore- 
wings; no antemedian line; discal clot minute or absent; |K>st- 
mediau curved, finely dentate. Underside ochreotis-whitieh; 
markings dark reddish or dark fuscous, one or the other shade 
preponderating; both wings with discal spots, larger on forewings, 
fine postmedian lines, and broad suhterminal bands; forewings 
with a broad longitudinal streak al>ove and parallel to dorsum. 

A variable species My examples are mostly undated, but I 
suspect there are two seasonal forms, a larger paler summer form 
with markings on underside mostly reddish, and a smaller darker 
winter form with markings on underside mostly fusoous. 

N.Q.: Kura nd a, 3; Mackay — Q.: Brisbane, 12 — N.S.W.: Byron 

Bay, 1. 

Gen. 36. Oknoohloea. 

Oenocklora Warr., Nov, ZooL 1896, p.353. 

Face smooth. Tongue well developed. Palpi stout, rattier 
long, obliquely ascending; second joint smooth, or only slightly 
roughened beneath; terminal joint stout and rather short in 
both sexes. An ten nee in pectinated nearly to apex; iii <j 
serrate. Thorax and abdomen not crested; thorax hairy beneath; 
abdomen in $ with slight lateral tufts on terminal segments. 
Posterior tibia* with all spurs present; in <£ strongly dilated, 
with interna) groove and tuft, Hind wings without basal costal 
expansion ; frenulum and retinaculum in $ well developed; 
frenulum in J represented by a tuft of long hairs. Forewings 



644 


REVISION OF AUSTRALIAN LKPI DOPTBRA, V., 


with 3 and 4 separate, 0 separate, 1 1 anastomosing strongly with 
12 and 10, sometimes tbe anastomosis with 12 is replaced by a 
short connecting tar. Hind wings with 3 and 4 separate, 6 and 
7 separate, 8 closely approximated to cell from near base to 
beyond middle; discooellulars not angled, but rather strongly 
inwardly curved, only slightly oblique. 

Typo* OmocMom imfwiaU* Wan*. The true position of this 
genus is not open to doubt. The only important character in 
which it differs from Terpna is the longer approximation of 
vein 8 of hindwings to the cell, a primitive trait in which it 
agrees with Rhnma and Hdiomyrtis. 

119. Oknochloka impkriaus. 

Ounoch/ora imperial, is Warr., Nov. Zool. 1896, p.354; EnarestuM 
nab Hit ant Luc., Proc. Hoy. 8oc. Qsld. 1 899, p.142; Etmregtus patro- 
cinatus Luc., Proc. Hoy. 8oc. Qsld. 1899, p. 1 4 2. 

<J 9* 40*44 lino. Head and face bright green. Palpi 2, terininsl 
joint purple, extreme apices of joints and tasal part of under- 
side ochreous-whitish. Antennae whitish, towards base purple; 
pectinations in $ 3. Thorax bright green. Abdomen green; 
usually with a brownish or brownish- fuscous band before middle; 
apex and undersurface whitish-ocbreou*. Legs whltish-ochreotts; 
anterior femora suffused in front with fuscous-purple; middle 
and anterior tibiro and tarsi annulated with fuscous* Forewings 
triangular, costa rather strongly arched towards base, Apex acute 
and slightly produced, termen straight, rounded towards torwus; 
bright green; markings very variable; costal edge purplish dotted 
with fuscous; antamedian fine obsolete or very faintly indicated; 
postmedian line darker green, slender, straight, from £ costa to } 
dorsum, sometimes with minute purplish dots on veins, tbe whole 
line often obsolete; sometimes one or two whitish-ocbreotw spots 
outlined with wjddishhpurple, immediately following middle of 
postmedian line; sometimes a large purplish tornal blotch; cilia 
gveen. Hindwings with termed hut slightly bowed, tomal angle 
prominent; oolour as farewings; oestasttffbsed with pale purplish; 
sometimes a dark green median transverse line ; wnnetifnes 
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irregular patches of purplish suffusion in dorsal area beyond thiB 
line. Underside pale orange-ochreoui; a discal dot* and a broad 
irregular subterminal band on both wings purple; terminal area 
green inh. 

N.Q : Cook town, Cairns; Kuranda, 3, 4, 5, H, 12 — Q. : Bris- 
bane; Mount Tambourine, 2. 

Gen. ST. Htkrictopsis. 

SierictojmH Warr., Nov. Zool. 1898, p.257. 

Face smooth or shortly rough-haired. Tongue well developed. 
Palpi moderate, ascending, basal and second joints densely 
rough-haired beneath, second joint rough-haired on upperaurfaoe, 
terminal joint short in both sexes. Antenna* in $ pectinated, 
apices simple. Thorax with a short but dense posterior crest; 
beneath densely hairy. Abdomen with four large dense median 
dorsal crests. Posterior tibiae with all spurs present; in $ dilated, 
with internal groove and tuft Hind wing* without basal costal 
expansion; frenulum and retinaculum in $ strongly developed. 
Forewings with 3 and 4 separate, 6 separate or stalked, 10 arising 
separately from cell, 1 1 free, or anastomosing with 12, or With 12 
and 10. Hindwing with 3 and 4 well separated at base, 6 and 7 
short-stalked, 8 closely approximated to cell ms far as middle, 
then di verging; disoooellulars not angled, only moderately oblique, 
dorsal curved. 

Type, Bypochroma puruioma Meyr. In the separate origin of 
vein 10 and the thoracic crest this agrees with HnliomyUw. The 
main point of distinction is the stalking of 6 and 7 of the bind- 
wings. The shorter approximation of vein 8 to cell is an addi- 
tional point I have examined the structural characters of the 
type of it i mmm y u m u Warr, 

l$0. flTXBIOTOPMS PARATORIfA, 

Mypoa htyma p0*atorn* Meyr., Proc. Lino. Soc. N. 8 Wales, 
1887* p*®8$; aryyrwpu Low., Trans, Bey, See, S, 

Aastr., 1893, p,157; Sitrictopri* *noon$*qmn$ Warr., Nov. Zool. f 
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Antennal pectinations in $ 3. Palpi 1 J. 'Though easily 
recognised by the structural characters, this seems to be a very 
variable species. I have two examples before me, both males, 
and both from Gisborne. The first corresponds generally to Mr. 
Meyrick’s description, but differs in details; the first line is 
obsolete on one side, on the other very slender and dentate, the 
discal spot pale-centred, the second line is reduced to streaks on 
veins, there is a dentate subtorrainal line in costal area only, and 
the terminal line is obsolete. The second example is melanic, 
the greater part of the forewings is suffused with dark fuscous, 
and the whole of the hind wings is dark fuscous except for a 
very slight imperfect suhterininal line. The two examples are 
certainly conspecific. 

Q.: Duaringa, 10 — Vic.: Gisborne, 11, 12 — S, Auatr.: Mount 
Lofty. 

Gen. 38. K huxa, 

Rhuma WIk., Gat. Brit. Mus. xxi. p.483. 

Face smooth. Tongue well developed. Palpi moderate, por- 
rect or obliquely ascending; basal joint with long spreading hairs; 
second joint smooth; terminal joint short in both sexes. An- 
tenna* in $ slightly serrate, ciliated; in Q simple. Thorax with 
a small posterior crest; beneath densely hairy. Abdomen with 
strong median dorsal crests. Posterior tibiae with ail spurs 
present; in strongly dilated, with internal groove and tuft, 
riiddle spurs long, terminal spurs abbreviated, and with a short 
stout terminal prooess. Hind wings without baeal costal ex- 
pansion; frenulum and retinaculum in $ well developed; frenu- 
lum in 9 represented by a tuft of long hairs. Forewings with 3 
and 4 separate, 6 separate, 10 arising separately from cell, 11 
free. Hind wings with Sand 4 widely separate, 6 and 7 separate, 
8 closely approximated to oell to well beyond middle; discooeL 
lulars not angled, moderately oblique, dorsal curved. 

Ty)m } Rhuma tubaurata WIk. Closely allied tq UsliomyitU, 
The thoracic crest is less marked, ' and the $ antennw not 
pectinated. vr 
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121. Khuma hubaurata. 

Rhuma anhaurata Wlk., Oat. Brit Muh. xxi. p.484. 

32-40 mra. (Jrown fuscous-grey; face whitish or whitish- 
ochreouH with two fuscous dots below middle. Palpi in $ 1}, 
terminal joint very short; in Q 1 $, terminal joint j; fuscous, 
apex whitish. Antennae fuscous, inner surface towards base 
whitish; filiations in (J 1 . Thorax fuscous-grey; apices of teguhe 
and bases of pat&gia white, Alxlomen fuscous-grey; Ijeneath 
pale ochreous. l^egs fuscous; anterior tibiae and tarsi annulated 
with white; posterior pair whitish-ochreous. Forewings tri- 
angular, oosta gently arched, apex rounded, termen bowed, 
oblique; fuscous-grey; median area white; markings dark fuscous; 
a quadrangular spot beneath costa near base; three similar costal 
Spots in white area; antemedian line at j, represented by a 
curved series of three or four large dots; an oval white-centered 
disoal spot beneath midcosta; post median line represented by a 
series of large dots on veins, from *J costa, angled in dine, thence 
sinuate to mid-dorsum in to § dorsum in 9 ; a fine interrupted 
crenulate subterminal line, preceded by a darker shade; veins in 
outer part of disc suffused with ochreous; an interrupted terminal 
line; cilia fuscous-grey, obscurely barred with whitish. Hind- 
wings with termen rounded; colour and markings as forewings, 
but without first line, median area not white, dorsal cilia usually 
ochreous. Underside deep ochreous with dark fuscous circular 
disoal spots and broad subterminal bands on both wings. 

Q.: Brisbane 11. 

Gen, 39, Heuiomystib. 

Heliomyttis Meyr., Proe. Linn. 80 c. N. 8 . Wales, 1887, p.900. 

Pace shortly hairy. Tongue well developed. Palpi moderate, 
porrect, basal and second joints densely hairy beneath, second 
joint hairy on upper surface, terminal joint moderate. Antenna® 
in $ pectinated nearly to apex. Thorax with a dense posterior 
crest; beneath densely hairy. Abdomen with strong median 
dorsal orests. Posterior tibiae with all spurs present; in £ dilated. 
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with internal groove and tnft. Hind wing* without banal costal 
expansion; frenulum and retinaculum in $ strong. Fore wings 
with 3 and 4 separate, 0 connate, 10 arising separately from 
cell, 1 1 anastomosing with 1 2. Hind wings with 3 and 4 separate, 
6 and 7 separate, 8 approximated to cell beyond middle; disc*’- 
cellular* angled on vein 5, dorsal strongly angled towards base 
beneath vein 5, then rather strongly oblique* 

Type, H. electric* Meyr. 

122. Hbmowystib klkotrioa. 

11 elio myitis electric* Meyr., Proc. Linn. 8oc. N. 8. Wales, 1887, 
p.900. 

Antennal pectinations 4. Palpi in $ 2, terminal joint £. 

Vic.: Gisborne, 12. 

Gen. 40. Pkotophyt A,n.g .[vywro<f>vrot, first-born. ] 

Pace smooth. Tongue well developed. Palpi moderate, 
obliquely ascending; basal joint with long spreading hairs; second 
joint rough-haired above and beneath; terminal joint moderate. 
Antemius in £ pectinated, apices simple. Thorax and abdomen 
not crested; thorax densely hairy beneath. Posterior legs of £ 
[unknown]. Hind wings without costal expansion at bane; frenu- 
lum and retinaculum in £ well developed. Forewings with 3 
and 4 separate, 0 separate, 10 arising separately from ©ell, II 
anastomosing with 12. Hind wings with 3 and 4 separate, 0 and 
7 separate, 8 closely approximated to cell to well beyond middle; 
discooehulars incurved, not oblique. 

Type, Psendoteiyna castane* Low, I regard this as the moat 
primitive genus so far known, and as almost in the direct line of 
ancestry of Terpna. 

123. PaoTOFarra OAttAwaa. 

Peeudoterpn* outtanea Low., Proc. Linn. So©. N. 8. Waite, 

l89S,p.45. 

<J. 39 mm. Head oehreous-whifcish. Palpi in $ 
joint J; oohrootu-wiritwh. Antonnn Oobwot^wMtiiih; jaotl' 
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nations in <J 3. Thorax ochreous- whitish, anteriorly suffused 
with reddish-brown. Abdomen ocbreous-whitish. Legs fuscous 
annulated with whitish; [posterior pair broken]. Forewinga 
rather elongate-triangular, costa slightly arched, apex rounded, 
termen bowed, oblique, Granulate; ochreous-whitish, markings 
reddish-brown; a suffused subcostal streak bisected by a whitish 
line near base; a wavy line from J costa to \ dorsum, darker 
towards dorsum; a similar line from mid-costa to f dorsum, 
followed by a 'dark fuscous mark on dorsum; an interrupted sub- 
terminal line; an interrupted terminal line, obsolete towards 
apex; cilia ochreous-whitish. Hindwings with termen dentate, 
teeth on veins 4 and 6 more prominent; colour and oilia as fore- 
wings; a suffused antemedian brown band obsolete towards oosta; 
a double brown subtermina) line. Underside ochreous-wbitish, 
with reddish-brown subapioal circular blotches on both wings. 

Type(redeaoribed) in Coll. Lyell. 

N.8.W.: Liverpool near Sydney; one speoimen on tea-tree bark, 
in January. 


Spocioo unrooogniood or wrongly ro/orrod. 

124. H ypoohroma vdutincUa WIk., Cat. Brit. Mus. xxi. p.442, 
Is a synonym of Qaotrina cruiaria On.(Boarmianas). 

129. Hypoohroma diooontanoa Wlk., Cat. Brit. Uus. xxi. p.442, 
and 

126. Hypoohroma dmonaUt Wlk., Oat. Brit. Mus. xxi. p.443, 
are both synonyms of Botropi* fractaria On, (Boarmtanos). 

127. Hypoohroma nyooiata Feld., Raise Nov. PI. 126, 1.3, is 
probably a species of Hypographa (Monoetonianm). 

183. lodio yiaupooa Luo v Proc. Linn. 8oo. N. 8. Wales, 1863, 
p.1863, belongs to the genus Asthona (Larmtianw). 

188. Hypoohroma m a eu lata Luc., Proo. Linn. Boo. N. 8. Wales, 
1869, p. 1096, from Msokay. 

130. fodio hArHarda Luc., Proc, Linn. Soo. N. S. Wales, 1891, 
p.893, ixm Duatiupt. 

49 , 
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131. Iodu miUHUncia Loo., Proc. Linn. 800. N. 8. Wales, 1891, 
p.295, from Brisbane. 

132. Bypochroma diffundtn* Luc., Proc. Linn. 80c. N. 8. Wales, 

1891, p.298, from Duaringa. 

133. Iodu nitida Luc., Proc. Linn. 80c. N. 8. Wales, 1892, p.202, 
from Eumundi, near Nambour, Q. 

1 34. loduipomopM Low., Trans. Roy. 80c. 8. Austr. 1892, p.l4 > 
from Balbannab and Belair, 8. A. 

135. Hypockroma cugramma Low., Trans. Roy. 80c. 8. Austr., 

1892, p.14, from Adelaide. 

136. Euchloru microgyna low., Trans. Roy. 80c. 8. Austr. 1894, 
p.85, is a synonym of Aithcna glaucota hwc.(Larentianm). 

137. EuctqbUb nanul a Warr., Nov. Z00L 1897, p.211. The type 
is much worn and so imperfect as to be unrecognisable. 

138. Bypochroma conspurcata Luc., Proc. Roy. Soc. Quid. 1898, 
p.68, from Brisbane. 

139. Bypochroma munita Luc., Proc. Roy. Soc. Qald, 1901, p.78, 
from Cairns. 

140. Euchloru pitochroa Turn., Trans. Roy. Soc. 8. Austr. 1906, 
p.128, belongs to the genus Aplochlora(Boarmianm). 
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Aotsnogh&oma Warr. 

84 

Bucyclodss Warr. 

27 

Agatbia On 

99 

Euloxia Warr,... 

10 

Agathiopsib Warr. 

26 

Gvrahbeia, n.g. 

$ 

Afodasmia, n.g. 

94 

Hbuomtstis Meyr. 

89 

Abgv&oco&ma, n.g. 

22 

Hxmitiuu Dun. 

19 

AtTTANBFSlA, n.g. 

31 

Lxtjoksthxs Warr. 

6 

Bsrta Wlk. ... 

1 

Maxatbs Moors 

19 

CjRjrocHLOKA Warr. 

7 

MstauxkkijORa Warr. 

20 

Ohlokres, n.g.... 

6 

Nxotbxla, n.g. 

4 

Chloroooma. n.g. 

11 

Oanochlora Warr. 

88 

Oelorooes On, 

98 

Oxnospila Swin. 

15 

CKmTBOCBLoaoMA Warr. 

23 

Prasiwooyma Warr. 

17 

CoaUBJRKA Hb. ... 

14 

Paovoram, n.g. 

40 

Comostola Meyr. 

9 

Pt*rhorhachix Warr. 

8 

Oxtfsxfboxa Msyt. 

89 

RnoMAWlk. ... 

IS 

Ctmatoflex, n.g. 

9 

finszonkFsn Warr. 

87 

Diplodbsjka Warr. 

18 

Tirfra H.-Soh. 

80 

Dtsfhahia Hb. 

80 

THAiAseonm On. 

10 

BFinumns Mtyr. 

88 

Uuoomncis Warr. 

90 

Brwmopos, n.g. 

18 

Deoutha Msyr, 

21 
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Synonyms in italics. 



No. 


No. 

aoanthina Meyr. 

... 116 1 

conchylia* Meyr. 
conciaiplaga Wlk. 

6 

alba Swln. 

... 12 

80 

albicoeta Wlk, ... 

... 58 

congenita Wlk, ... 

82 

cdbimacuia Wan*. 

86 

connata Warr. ... 

49 

albipunctata Warr, 

49 

coneobrina War r. 

48 

amaura Meyr. .. 

100 

oonepurcata Luo, 

139 

ametalla, n.ftp. ... 

74 

contracta Warr. 

66 

a mphibola Taro. 

81 

comma Warr. ... 

8 

angulata Lao. . . . 

61 

crenari* Gn. 

no 

anomcea, n.ep. ... 

65 

crenulata Luo. ... 

16 

argocnemie Meyr. 
argoor&na Meyr. 

40 

18 

croaaota Meyr. 
curviyuUa Warr. 

66 

84 

argoeticta Tarn. 
atyyra&pi* Low, 

76 

decmeeima Wlk. 

59 

120 

deoorata Warr,... 

71 

aaemantft Meyr. 

42 

dentata Warr. .. 

83 

antiden s Luo. 

104 

dtpulnata Wlk. ... 

61 

aasiinilifl Luc. . . 

34 

deteriorata Wlk. 

113 

wderia* Meyr. ... 

96 

diohloraria Gn. .. 

32 

aurantiacta Luo. 

104 

dichroa Low. ... 

16 

bamard® Luo. . 

180 

different Warr. ... 

78 

baaipuncta Warr, 

81 

diffundens Luc. .. 

138 

beryilitia Meyr.... 

27 

diyre$$a Wlk. ... 

51 

Mcolora Luo. 

58 

dittcism VVlk. ... 

47 

bipunotifera Wlk. 

75 

disconnecta Warr. 

96 

boiaduvalaria Le G. 

95 

dieeetUatua Wlk. 

125 

bryophane* Turn. 

115 

dweepta Wlk. ... 

51 

bupreetaria Gn. 

94 

dieeita VVlk. 

61 

byreopi* Meyr. ... 

51 

dfssonaia Wlk. ... 

126 

cad maria Gn. . . . 

29 

ditUcnta Wlk. ... 

110 

calaina, n.sp. ... 

62 

dietributa Luc. ... 

96 

calcincUa Feld. ... 

82 

dorsilinea Warr. 

53 

oalliatlota Turn. 

87 

dotata Warr. 

73 

candidaria Warr. 

no 

electriea Meyr, ... 

122 

carenaria Gn. ... 

33 

emiliarlaOn. ... 

104 

© arimma Butt... 

96 

erebata Wlk, ... 

109 

oaatanea Low. ... 

123 

erotyla, n.»p. ... 

89 

catenaria Wlk.... 

96 

erym nodes, n.sp. 

90 

cebUaria Wlk. ... 

66 

eucalypti Luc. ... 

92 

eentrophylla Meyr, 
eetrarta Feld. ... 

61 

eucraapeda, n.»p. 

7 

105 

eugranmta Low. 

135 

chalybeata Bail. 

97 | 

exoterioa Meyr. 

55 

chionoplaca Law, 

86 

externa Wlk. ... 

37 

ohlora Cram. ... 

no 

faeoinane Luo 

35 

ehlorargya Wlk. 
chryeollueata Wlk. 

6 

Mkitat* Wlk. ... 

80 

1 

ftlix Warr. 

13 

Oinerea Warr. ... 

in 

feueetrata Swalne. 

97 

oieeina, n.sp. ... 

11 

jfavicincta Warr. 

3 

oieeoohroa, n.ip. 

9 

Aavicoeta Warr, 

68 

cltroHmbaria Gn, 

10 

JUMikbri* Wart, 
flavlluaata Wlk. 

73 

tommoda Lno, ... 

34 

50 
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jtavilinea Warr. 
Jioresaria Wlk. ... 
fugitivaria Wlk. 
glauooea Lao. ... 
goniota Low. 
gracilis Luo. 
gratiosata Gn. ... 
balochlora Meyr. 
haplophanes, n.sp. 
hUarata Gn. 
hypoehromaria Gn. 
hypoleucue Low. 
hypolichna, n.ep. 
hypaithiona Meyr. 
iUtdyei Luc. ... 
tmmiiam Wlk. 
imparicorni* Warr. 
imperialis Warr. 
impliaxta Luo. ... 
inchoeUa Wlk. 
wnconciusaria Wlk. 
incoruteqttena Warr. 
inductaria Gn. ... 
bsperata Wlk. 
insularia Gn. 
intacta Wlk. 
intermixta Wlk. 
iooentra Meyr. 
iodioiUen Luc. 
toeoma Meyr. 
iostiota Meyr. 
tpomopsis Low. 
irror<Uaria Moore 
iaadelpha, n.ep. . 
lacunaria v.Hed, 
laesaria Wlk. 
laetata Fabr. 
lariaria Wlk. 
latUineata Wlk. 
leuoochorda Meyr. 
leuoomerata Wlk. 
leueoepilot* Turn. 
Uucostiymaria Kioto. 
matuUu* Moore 
m&ouiata Luo. ... 
magnifica Swin. 
mMrgarUa Warr. 
moraiaeto Luo. 
marlin Luo. 
mart nark Gn. ... 
meandrarla Gn. 
megaloptera Low. 
metaneiema Meyr. 


No. 

50 
63 
22 

128 

84 

57 

20 

36 

5 

96 

116 

77 

17 

26 

10 

61 

16 

119 

51 
10 
51 

120 

48 
88 
67 
22 
69 
19 
96 
67 
60 

134 

110 

23 
96 

2 

96 
HO 

15 

24 
4 
1 

110 

2 

129 

97 
12 

8 

49 
47 
21 
77 
99 


meloorosaa Meyr. 
metarhodata Wlk. 
metaspila Wlk.... 
microgynu Low. 
m Hi tar is Luo. ... 
minimaria Gn. .. 
mirundaria Gn. . . 
moniliata Warr 
monooyma Meyr. 
multiunoia Lae. 
munita Luo. 
musoosaria Gn.... 
myriostiota Torn, 
nanula Warr. ... 
neptunus Bull. ... 
nereidaria 8nel. 
nigrariti Feld. ... 
nitida Luc. 
nobititane Luc. . . . 
nysmata Feld. ... 
ohUqni ifitna Wlk. 
oooultaria Don.... 
ochrea Warr. 
ochthaula Meyr. 
ocyptera Meyr..., 
opalina But!, 
orthodesma Low. 
oxy centra Meyr. 
oxycyma Meyr. .. . 
paratorna Meyr. 
paroptlla Turn. . . . 
partita Wlk. ... 
panmla Wlk. ... 
patro&nm*** Loo. 
pemlinaria Pag. 
peUuoidula Turn. 
peaicilteUa Wlk. 
porcompforia Gn. 
perl phr acta Turn. 
pertepidmrfa Wlk. 
perhneata Warr. 
pbaeostigma, n gp, 
pictiflmhria Warr. 
pieroides Wlk. ... 
piaina Warr. ... 
pieochroa Turn. ’ 
praeina Swin. ... 
yrttdsa Warr. ... 
prasimaepis Meyr. 
purpurieeata Luo. 
py*opm Mmr,., 
wntefou Wo. 
quadrariaGn. 
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UuiidriUne* Luo, 

... 118 

0 uantUla,n. 8 p. ... 

... 14 

qui«ta Luc. 

... 18 

quiiuxria Moore,.. 

... 96 

rbodocosma Meyr. 

... 54 

rhoiioorossa Turn. 

... 30 

rhodoloma, n.sp, 

31 

rkytiphonu Low. 
rufonigraria Wlk. 
suturaiaria Wlk. 

... 02 

... 79 

93 

$dtimmaria Wlk. 

... 82 

setnierocea Wlk. 

... 59 

stmihjfaUna Wlk. 

... 51 

sidtralts Luo. ... 

... 86 

rttigulari* Kershaw 

... Ill 

nxnuata Moore ... 

... 50 

tmarugdu* Heaps, 

48 

speoioea Lue. . 

... 86 

$qtiamoia Feld. . 

... 105 

etereota Meyr. . 
mbaibida Warr. 

... 43 

... 77 

Mtihalpina Luo. 

... 69 

gubauraia Wlk... 

... 121 
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No. 

tnblimbata Both 

no 

submittaria Wlk. 

82 

subomata Warr. 

104 

tubrubeseens Warr. . 

117 

tachypora, n.sp. 
tanygona Turn. 

45 

46 

tsntam Wlk 

97 

tetralopha Low, 
tetrasplla Low 

70 

41 

thalassica Turn. 

66 

trvncataria, Wlk. 

102 

turner! Luc 

108 

unda-tcripia Luo. 

111 

undilinta Warr. 

91 

veil dinata Wlk, 

124 

venusta Warr. ... 

72 

verariaGn. 

52 

vtrtumnaria On. 

32 

riridicata Luc. ... 

114 

vulnerata Butl 

29 

wilaoni Feld 

98 

wuka Pag. 

67 

xutkocrania Turn. 



PowroaiPT (added 2nd November, 1910). — Mr. L. B. Prout 
informs me, in a letter received as this is going through the 
press, that there is a specimen of “ Nsmoria ” pisina Warr., in 
the British Museum, from North-West Australia; and that it is 
a male, with two pairs of spurs on the posterior tibiae; also that 
there is another example from Port Moresby, which answers to 
the description of lodin neomela Meyr. The synonymy will 
therefore stand as follows :~~ 

Mrtallochlora nkomkla. 

Jodis neomsla Meyr., Trans. Ent Boc. 1889, p.492; Nsmoria 
pisina Warr., Nov. Booh 1899, p.26. 

N.A.: Port Darwin— N.W. A. Roebuck Bay Also from 
New Guinea and Tenimber Islands. 

The reference for Comes tola nsreidaria SneL, is Tyd. v. JBnt. 
1881, p.76, PL 10, f. 10, 11, Mr. Meyrick has recorded this 
species from New Guinea; 

Gort4fpnd*m* ~ln the Table, o m p. MO, for 32 Cayairnmu. rood 32 
CayreiraoxA, The break In the main Hue to allow for the insertion of this 
name, Is accidental and therefore without signifieanee. 
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DESCRIPTION OF A FOSSIL LORICA FROM NORTH- 
WESTERN TASMANIA. 

Hr A. F. Bashkt Hull. 

[Mollusc a: Polyjdacophora ] 

(Plate xvii., figs. 1-2.) 

LOHICA DUNIAN A, 11. Ap. 

One example of median valve. 

Shell elevated, carinated, deeply decussated throughout. 
Lateral areas: strong]}' raised, ornamented with four, increasing 
at the sutural edge to seven, radial rows of large flattened pustules. 
A well defined row of ocelli follows the front ridge of the area. 
Central area: longitudinally ribbed with about 25 strong nodulose 
ridges, with broad interspaces gradually increasing in width 
towards the insertion-plates, and diminishing in height over the 
jugal tract. Dimensions : width 25 turn. 

Insertion-plates are missing, but there is an indioation of one 
slit. 

Remarks. — This species is allied to L , ajjvni* Ashby and Torr,* 
but is distinguishable from that species by the wider interspaces 
in the central area, and the larger pustules and number of rows 
on the lateral areas, it is also allied to the living species, L . 
vo l vox Reeve, (New South Wales, South Australia, etc.) but differs 
from that species in the number of ribs on the central area, and 
the distribution of pustules. 

This fossil Chiton was collected by Mr. W. S. Dun, from the 
base of the Turritella Sandstone, at the foot of a bluff between 

* Ashby, £., and Tor r, W. G», “ Fossil PolypUoophor* from Eocene Beds 
of Muddy Greek, Morning ton (Sohnapper Point) and Moorabcol, Viotori*. 
Trans. Roy. Soc. of South Australia, 1901, p. 1ST, pi tv.* fig, 7. 
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Wynyard and Table Cape, North west coast of Tasmania. Mr. 
Dan adds : “ These beds are referred by Hall and Pritchard to 
the Jan-Jukian, that is to say they are near the base of the 
Tertiary as developed in Southern Australia. Victorian geolo- 
gists correlate them with the marine series at Spring Creek. The 
£ocene age attributed to these beds must be regarded as purely 
relative.” 

I have much pleasure in associating this species with the 
discoverer. Type in the Australian Museum. 

EXPLANATION OF PLATE XVII., FIGS. 12. 

Vi$X^Loricadumtma: one-hall vaWe (median); insertion plate “restored." 
Fig.2.— LoHca volvox Reeve: corresponding one-halt valve tor comparison. 
Both much magnified. 
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WEDNESDAY, SEPTEMBER 27th, 1610. 


The Ordinary Monthly Meeting of the Society wu held in 
the Linnean Hall, Ithaca Road, Elisabeth Bay, on Wednesday 
evening, September 26th, 1910. 

Mr. 0. Hedley, F.L.S., President, in (he Chair. 

Mr. Harry Bobrrll, Manilla, N.S.W.; Mrs. Harry Burrell, 
Manilla, N.8.W.; Mr. Edward Griffiths, B.Sc., University of 
Bydntyj Miss Anhir Rosins Rothwell, Lismore, N.8.W.; and 
Mr. Hbnby L. Whitr, Belltrees, Scone, N.S.W., were elected 
Ordinary Members of the Sooiety. 

The President made regretful reference to the death of Mr. 
William Forsyth, B. A., a Member of the Society, who was present 
at the last Meeting, apparently in excellent health; and whose 
demise took place unexpectedly and somewhat suddenly on Sep- 
tember 14th. A number of Members bore testimony to Mr. 
Forsyth’s merits, personal and scientific; and, on the motion of 
Mr. R. T. Baker, it was resolved that an expression of regret, 
and of sinoere sympathy with the members of the family, should 
be tendered to Mrs. Forsyth. 

The Donations and Exchanges received since the previous 
Monthly Meeting (August 31st, 1910), amounting to 10 Yds., 
66 Parts or Non, 36 Bulletins, 1 Report and 17 Pamphlet*, 
received from 41 Societies, ke., and one Individual, were laid 
upon the table. 



667 


NOTBS AND EXHIBITS. 

Mr. Froggatt exhibited (1) specimens of the Shade-midge(2tt6to 
imitator) with a note on its life-history. Mrs. Lister Lister 
found parts of her garden at Mosmau swarming with elongate 
brown maggots having each segment fringed with a coarse bristle- 
like appendage. The larvce pupated in the damp soil, and the 
flies emerged on the 25th September, 1910. (2) A collection of 

ants containing the cotypes of a number of new species recently 
described by Dr. Forel, from the Solomon Islands, and Tennant’s 
Creek, Central Australia, collected by Mr. Field, with observations 
on some of the cosmopolitan species. 

Mr. D. G. Stead exhibited a series of specimens* of the Estuary 
Perch, PercalaUs colonorum( G tin the r), and the Freshwater Perch, 
P. Jluviatilis Stead, to illustrate the distinctiveness of the two 
species; and he contributed the following Note: — " At the July 
Meeting of this Society, Mr. A. R. McCulloch read a Note upon 
the identity of the Freshwater Perch, and stated that, from an 
examination of a series, including intermediate forms, he believed 
it to be, in reality, an extreme variation of P. colonorum; and 
that it appeared to be represented by Steindachner’s figure of 
Dules novmnaculeatus. With the latter part l need not deal 
here, as it is merely a question of synonymy, and has no bearing 
upon the actual question of the specific identity of the two 
Eastern Perches. Mr. McCulloch intends to cotivey to us, as 
Ogiiby did in 1&9&, upon an examination of the same material 
(apparently with the exception of one specimen), that the two 
forms distinguished by me, and by my Department, as 14 Fresh- 
water ” Perch and <♦ Estuary” Perch respectively, are specifically 
the same. Now the conclusions come to by me in 1905, and 
upon which the separation of the two species was founded, were 
only arrived at after the examination of a great many specimens 


' Beth kinds preserved in formslta. 
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from various localities, and no “ intermediate forme ” tvere ever 
found. Since that time, thousands of these fishes have come 
under my observation, and many hundreds of each species have 
passed through my bands; and never at any time was there a 
moment’s hesitation as to the species to which any individual 
belonged, either on my part, or on the part of assistants. I 
specially mention this, as the differences be tween the two forms, 
to which I shortly drew attention in these Proceedings in 1906 
(pp. 26 1-262), and which are now still further insisted on as abso- 
lutely constant, are not of such a nature as to require the judg- 
ment of the expert, as they are apparent to every fisherman and 
angler. I lmve observed and examined these two «t»ecies of 
fishes from the (lippsland Lakes to the Tweed River; and in all 
cases the leading features of difference were the same, and the 
two kinds easily separable. In addition, 3 may mention that, in 
an official capacity, some hundreds of living examples of the 
Freshwater Perch have come under my notice, as they have been 
kept in ponds under observation; but in no case has the Estuary 
Perch been kept (the latter in view of my discovery as to the 
localities of spawning). Jn many waters the fishermen have dis- 
tinctive names for the two kinds. For instance, in the Oipps- 
land Lakes they call the Estuary Perch 44 Perch,” and the Fresh- 
water Perch 44 Leather jacket ” Perch. The latter, it may l»e 
mentioned, is the real 14 Gippslartd ” Perch, which baa achieved 
great fame in Victoria for its sporting qualities. Much more 
might be written here regarding this question, but I think the 
differences, as set out in the following paragraphs, will serve mf 
purpose best :~~ 

Freshwater Perch (P&rcalatee jluviutili* ). — General form 
somewhat elliptical and elongate. Body somewhat compressed. 
Local habitat ; from the limits of the freshwater down to the 
brackish water (and occasionally in flood -time penetrating to the 
saltwater bays and estuaries). Spawning time : about September 
and October (or still later). Spawns in the freshwater of the 
eastern rivers and creeks. Egg adhesive and demersal. Grows 
exceptionally to a weight of 6 lbs. The t4 Black Bass ” of Aits- 
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tralia, much sought alter by anglers. Takes the fly and the 
"spinner” well, and is a great fighter. Usually caught by line, 
near the surface. 

Estuary Pkkch (Percolates colonorum ). — Hack more gibbous 
and short, and with an excavate snout. Body highly compressed. 
Local habitat : from the ocean entrances to bays and estuaries, 
up to the limits of brackish water, and occasionally beyond. 
Spawning time : about June and July. Spawns in the bays and 
estuaries. Egg separate and pelagic. Grows exceptionally to a 
weight of 4 lbs. Not much sought after by anglers. Very rarely 
takes any artificial bait at all, and has never yet been known to 
take the “ spinner.” Usually caught by line, near the bottom. 

Much more might he written to show the differences existing 
between these two species of Percolates, but sufBoient has been 
put forward to justify what has been previously written by me 
on the same subject. Good photographic illustrations of typical 
examples of the two species will be found on Plate xxii. of my 
14 Edible Pishes of New Boutli Wales ” (1908). In conclusion, I 
may mention that a considerable amount of material bearing on 
this question has been, and is being, worked up, and will be 
published later on. 

Mr. Stead also exhibited a water-beetle, Eretee australis , whioh 
he had found, in great abundance, in the Dry Bogan, at Mooculta, 
near Bourke. 

Mr. T. H. Johnston exhibited a series of Entoxoa comprising — 
(1) Strongyln* rubidus Hass, and Stiles, from the mucosa of a 
pig’s stomach (Sydney); (2) Trichostrongykis instabilis Rail!., from 
the intestine of sheep (N.S.W.); (3) Trichosoma retusum Haiti., 
from the intestine and the submucosa of the oesophagus of a fowl 
(Sydney); (4) Schinorhynchus sp., from the subperitoneal tissue 
of Diemenia psammophis var. reticulata Krft., (North* west of West 
Australia; collected by Dr. Cleland); (5) Eckinorhymhm sp., from 
the outer coats of the intestine of Diemenia textxlis DM B, (Sydney; 
D. Pry); (6) Thyeanosoma giardi Monies, from the intestine Of 
sheep(N.S.W.); (7) Tetrarhymhue sp., a small encysted larval 
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form from the intestinal walls, etc., of the red gurnard, Cheli * 
donichthy* kumu Less, k Gam., and of the fiathead, Ptatycephalus 
fuscue (both from Port Jackson; collected by Thos. Steel); (8) 
Erhinorhynchus sp., a spiny form from the two last-mentioned 
fishes (Port Jackson). None of the above, except No.6, had been 
previously recorded as occurring in Australia, No.6 having been 
recorded from West Australia, and doubtfully from New South 
Wales. 

Mr. E. Cheel exhibited a living plant of Orobanche cemua Loaf, 
(Orobanchdcem) found on the roots of a cultivated plant of Tro - 
pmolum perUaphyllum Lam . , ( G&rantaceas) in Mr. A. Yates’ seed- 
testing nursery at Concord. Also a plant of groundsel infected 
directly from cecidiospores of Puocinia tagmanica Diet., developed 
upon a plant exhibited at last Meeting, showing the progress of 
the disease in thirteen days; no teleutospores had yet been 
found. 

Mr. Fred Turner exhibited and offered observations on the 
following plants: — (1.) Protea cynaroidee Linn., a remarkable 
and rare South African Protead, grown in the garden of the late 
llonble. Dr. James Norton, M.L.C., at “ Bccleabourne,” Double 
Bay. The shrub is now about nine feet high, and this year is 
carrying five expanded flower-heads and several buds. Hitherto 
the plant has produced not more than two flower-heads annually 
for a number of years. It is worthy of note that Dr. Norton 
was the first to flower this remarkable plaut in New South 
Wales. The flower-head shown was twelve inches in diameter, 
including the involucral pink scales. (2.) A variegated form of 
Evodia micrococca F.v.M., grown in the garden at “ Eccles- 
bourne, 11 and named var. mamwrata by the exhibitor. Last 
season the parent-tree produced a fair quantity of seed, and 
some of the resulting self-sown seedlings have developed varie- 
gated foliage, a state which Mr. Turner had not hitherto observed 
either in cultivated or naturally grown specimens. This indi- 
genous Australian tree is fairly common in many of the coast 
districts of New South Wales and southern Queensland. (3,) 
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Melilotus ornithopodioidss Peru., a European olover-like plant 
which had recently sprung up in several places in the Hay 
district, N.N.W. Like its congeners, it has a strong perfume 
due to the presence of coumarin, a chemical principle which per- 
vades all parts of the plant. Although only of annual duration, 
it has some value as a forage plant, particularly in late winter, 
and early spring. 

Mr. Fletcher showed a series of seedlings of Angophora cordi - 
folia , exhibiting anomalous cotyledons — polyootyledony, one 
cotyledon “ split/' fused cotyledons, and splitting followed by 
fusion. 
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THE ADVENTITIOUS HOOTS OF MELALEUCA 

LINA HI I FOLIA 8m. 

By (3. T. Musson and W. M, Caknk, II awkbsbury Aori 

CULTURAL CoLLKGK. 

(Plates xviii.-xix.) 

It has long been noticed at Richmond, N. H. Wales, and near 
Sydney, that the Swamp Tea trrto(Melahnwn Hnariifolia Sin.) has 
its very pwpery hark more or less covered and interpenetrated 
by fine, irregularly blanching growths having all the appearance, 
at first sight, of some climbing plant making free use of the stein 
as a support. In reality they are outgrowths from the stem, 
which, growing through the hark now reach the air, travel over 
the tree for varying distances, then re-enter the bark and end, 
usually, low down therein close to the wood; probably only now 
exposed through wearing away of the outer bark. Within the 
bark they flatten out, and branch in such a way as to accommodate 
themselves to a necessarily restricted location between the bark 
sheets, which are sufficiently loose to allow of their penetration 
in any direction. These adventitious roots arise below the cam- 
bium, and are covered with a protective bark very similar to that 
of the twigs, their centres being occupied by a cylindrical fibro- 
vascular strand. From one to three feet in total length, even 
longer in some cases, they vary in diameter from less than 2 mm. 
to as much as 1 cm.; in some cases they assume even stem-like 
dimensions; for in a few old trees such growths, arising at some 
point in the. stem 10 or 12 feet above the ground, have eventually 
reached it, struck root, and become Banyan-like secondary stems, 
though remaining closely appressed to the parent-stem. A few 
of the smaller growths arising near the ground have also entered 
it and struck root. The distal ends of these bark-penetrating 
root-growths show nothing resembling hairs or a root-cap; they 
are paler in colour than the rest of the enclosed root, which is 
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reddish, like the unexposed bark-layers; the terminal cells are 
loosely compacted and free from any protective covering. On 
stripping away the stem-bark down to near the wood, the course 
of these growths is readily traced to both terminals. Within 
the lower layers of bark, there is a rapid accumulation of watery 
liquid which forms blister-like swellings In seeking h cause for 
these exceptional growths, we need to consider the conditions 
under which the trees live. Usually found near watercourses or 
in swamps, these trees are seldom found away from such locations 
as allow of their becoming surrounded by water after heavy rain, 
with the consequent filling of creeks and waterholes. The trees 
may stand for months actually in water; whilst, on the water 
disappearing, their location may dry out, leaving them to battle 
through periods of drought. They have, therefore, to contend 
with two very opposite sets of conditions as regards water-supply, 
shortage, even to almost, complete absence; and, at the other ex- 
treme, actual Hooding which may endure for months. It is 
worthy of note that these conditions operate with respect to cer- 
tain Eucalypts, Casuarinas, and other species of Melaleuca; ad- 
ventitious roots have, however, only so far been seen on the tree 
under notice. It would be interesting to know the actual root- 
conditions especially with regard to root-hairs, as to quantity and 
variability in number during the extremes referred to; also 
whether any symbiotic organisms exist thereon; and if so whether 
there is any correlation between their presence and the conditions 
of habitat. Fungus mycele is commonly found here on roots of 
many and diverse plants; its presence may have a special signifi- 
cance in relation to our soil and climatic conditions. With 
respect to the part played by these adventitious roots in the life 
of the tree, several suppositions present themselves. They may 
function as aerating organs, though the extremities are never 
exposed directly to the air, being always^ hidden beneath the 
bark layers. The stilt-roots of the Mangrove are probably not 
analogous.* 

Respiration in the root* of Shore -plants,'* Dr . J. Bancroft, Report Aust. 
Aesocn. Adv, Science, Sydney, 1887, void, p.327. 
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These Tea-tree adventitious roots can hardly be air-passages, 
for they arise, as do true roots, not in the bark, but from beneath 
t he cambium; therefore, connecting with the tissues in use for oon- 
\eyanee of sap upwards. Their place of origin and the peculiar 
situation of their terminations seem to indicate that they are in 
some way connected with the tree's water-supply; possibly they 
are a means for reinforcing it at certain times from the stores in 
the lower layers of bark. Our observations have been made 
during the last few years, which have been noticeably dry; the 
outgrowths appear as dry as the outer bark; though, as stated, 
there is a plentiful supply of moisture deep down in the bark. 
The trees have suffered much through the continuous dry sea- 
sons; and Are very hare of leaves; apparently a flooded period is 
required to restore them thoroughly to full vigour. 

A third possible explanation suggests that these outgrowths 
may be of no special present use, but have been so in the past; 
that they are vestigial organs. It has been stated that “ adventi- 
tious roots occur in places where the atmosphere is warm, stag- 
nant, and loaded with moisture:" these conditions would he 
present for considerable periods when these trees stand in water, 
as we have seen to be the case for months together. The fact 
that such root-growths seek the dark reoesses of the bark is quite 
natural, if they are really absorbing organs approximating in 
function to true roots; though in this case their action will be 
like that of hairless roots in water, absorption taking place 
through the loose unprotected cells at their extremities* 

These roots should also be compared with those of the More ton 
Bay and other flg-trees; those of the latter striking directly into 
the air, and remaining there. Taking all the circumstances into 
consideration, it is believed that these adventitious roots are of 
assistance in the general upward sap-circulation, performing 
auxiliary duties at some special time, most likely during one of 
some particular stress. This may be when the soil-roots are 
completely immersed in water, and are perhaps unable to fuuotion 
properly; at such times it is possible that the*# roots take up the 
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duty of supplying water to the higher parts of the troe; or it may 
be that they operate specially daring drought. We are disposed 
to think the former is the more likely. 

We have not succeeded in finding any published references to 
the occurrence of adventitious roots in any species of Melaleuca. 


EXPLANATION OP PLATES X VIII.. XIX. 

Plate xviii. 

Melaleuca linari{folia 8m. 

Photograph of portion of a stem, showing the bark with “ adventitious 
roots;” in the lower part the outer bark haB been out away to show the 
penetrating habit( College Farm). 

Plate xix. 

Photograph of an old tree(Riokabj*B Creek) showing Banyanlike 
arrangement of large adventitious roots, which have become stems through 
entering the soil and rooting. 
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ON SOME EXPERIMENTS WITH DRAGONFLY 
LARVAE. 

Bv 11. J. Tillyakd, M.A., F.E.8. 

During the past few years I have kept and reared a large 
number of dragonfly larvae of various species. The present paper 
is an attempt to collect together, in the form of a short narrative, 
the notes I have made about them concerning three points only, 
viz.: — longevity, resistance to starvation, and resistance to 
drought. The chief experiments carried out were made with (1) 
an unknown Libellulid larva of very peculiar structure, (2) a 
number of larvae of Synthemu et mtalacla Burin. I shall deal 
with these separately. 

i. The unknown JAMhdid Jarva. 

On October 10th, 1908, I dredged from the loose trash (con- 
sisting mainly of half-decayed vegetable matter such as eucalypt 
leaves) which collects in the small pools of the Heathcote Creek 
(Illawarra district, N.S.W.), a large number of larvae of Attafro- 
gomphus ochraceu* 8elys. Together with these, I found two 
remarkable larvae of Libellulid form, whioh I am quite unable to 
recognise as belonging to any known species. They are very 
hard, and when touched, curl up into a half-ball, remaining 
motionless for a considerable time. They have very short legs, a 
somewhat triangular head, a broadly oval body absolutely flat on 
the underside, and a deeply and very irregularly indented labium* 
At the time I took them, I was already acquainted with the 
larvae of every dragonfly occurring in the neighbourhood, except 
that of Synthemiajhvoterminata Martin, so that it was not un- 
reasonable to expect that this was the larva of that species. 
However, I have since taken, and bipd out, the larva of $, 
fovoteminata, which is of an absolutely different type to the one 
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under our notice. I must content myself, therefore, with culling 
it larva X, and trust that in course of time I may be able to 
breed it out and solve the problem. 

Of the two larvae taken, one was killed and mounted for my 
collection. It is interesting to note that with this hard-skinned 
larva, 1 was able simply to drop it into boiling water, piok it out 
again, and mount it on cardboard, without any shrinking or 
change of shape taking place. The specimen is to-day exactly as 
it was on first mounting, and in perfect preservation. It was 
nearly full-fed, judging by the size of its wiug-cases, which 
reached to the end of the third abdominal segment. The second 
specimen, which 1 kept alive, was not quite so large, and had 
somewhat smaller wing-cases. 

During three succeeding visits to Heathoofce, in October and 
November, 1008, 1 was very disappointed at failing to obtain 
another specimen of this peculiar larva. Nor have I succeeded 
during 1909 and 1910, in obtaining a single specimen, though T 
have carefully dredged the creek several times. Nor have T, 
amongst the numerous exuviae collected, ever found this species. 

I did not doubt, for a moment, when I first placed this larva 
in a small jar for observation, that I should succeed in breeding 
it out during the summer of 1908-09. I supplied it with plenty 
of food, chiefly mosquito-larvw and small inaeotlarvie picked out 
of the trash of the creek-bed. In the jar there was plenty of 
water-weed growing, and a strong stick was placed in an upright 
position for use on emerging. The larva settled at the foot of 
this stick head downwards , ate three mosquito-larvm which I drove 
almost into its mouth, and then remains^*) this position, day 
ftftar day for weeks, without taking the slightest interest in 
anything. Once or twice I got up at midnight and found it 
elimbii^up the side of the jar or walking round the edge, so that 
I concluded that it was a nocturnal feeder. 

By the middle of Deoeinber, 1908, all the other larvse which I 
had collected bad emerged. The larva X was, however, still in 
its old position on the stick, had undergone no ecdysis, and did 
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not appear likely to emerge (or a long time. At I wan then 
leaving for Tasmania, I covered the jar with a muslin top, put 
in a good supply o! food, and left it. 

I returned on January 25th, 1609. I found the water in the 
jar almost evaporated, the water-weed growing rather thiokly 
on the damp sand, and tlie larva still in the same position on the 
stick, but with its head partly buried in the damp sand. It was 
evident that it could withstand these semi-drought conditions; 
so I allowed them to continue for nine weeks, vis., up to the end 
of March. During that time, T sprinkled water on to the sand 
with my fingers about once a week, so that the sand did not get 
absolutely dry, nor did the weed completely die away. No foot! 
of any kiud was supplied to the larva, which evinced no desire 
even to move, much less to feed. On April 2nd, fearing that a 
continuance of these conditions might prove too tnuoh for the 
larva, which I did not wish to lose, I filled up the jar with tap 
water. As the larva still remained in its old position, I did not 
put any food in, but left it to itself throughout the winter. 
Though I watobefl it very often, both night and day, it never 
once changed its position, nor showed any sign of life. 

It remained thus until the end of September, 1909. By this 
time the water-weed was growing again, and a good crop of duck- 
weed covered the surface of the water. The temperature of the 
water was now considerably higher than during the winter. On 
September 29th the larva awoke from its long period of hiberna- 
tion, and began wandering round the jar. I put in a number of 
mosquito-larvae, but the dragonfly larva seemed frightened at 
them, and kept continually backing away from them. However, 
when at last I managed with a sfciok to drive one wriggling 
straight to its head, it snapped at it and swallowed it whole, 
{succeeded in getting it to eat two more. At night I noticed’ 
it to be on the look-out for food, and I have no douht it secured 
*;good meal During the next few weeks it usually occupied a 
position on the stick, sometimes heed downwards and sometimes 
head upwards; occasionally half-way up, but usually at the base 
•dflhe'stict : 
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Meanwhile its colour darkened from a semi- transparent brown 
to a dark opaque blackish-brown, indicating the approach of an 
eodyei*. On November 3rd it changed it* skin. I waa fortunate 
in seeing the change, which occurred in the early morning and 
took a considerable time— -nearly an hour. The larva on emerging 
from its skin was of a very pale green colour, but on my return 
in the afternoon it was quite brown again. I do not know of any 
other dragonfly larva in which the skin hardens and darkens so 
quickly after ecdysis. 

I now had hopes that this larva, already more than a year old, 
would emerge during the summer of 1909-10. But although it 
was plentifully supplied with food, it seldom took a meal, and 
grew very slowly. By the beginning of March it. had settled 
down again in its old position at the base of the stick. Though 
it occasionally wanders about at night, it keeps in one position 
during the day. To-day (June l lth, 1910) it is still quiescent. 
As it is now nearly midwinter, it will evidently not emerge until 
October or November, at the earliest. 

The conclusions I make from these observations are : — 

(1) As regards longevity. Dragonfly larvn of some species can, 

and do, live for more than a year; under adverse conditions, they 
can live more than two years. Even supposing that the ovum 
from which the larva X sprang was laid as late as February, 1908, 
and hatched, say, in March, this larva is now two year* and three 
month* old. And as it was already so far grown, when I took it 
iu October, 1908, as to possess small wing-cases, I do not think 
we can possibly suppose that it was hatched later than March, 
1908. ' '•** ’•>*■ ... w. v 

(2) As regards resistance to starvation, The larva X’OerJjainly 
had no food front January 25th, 1909, to September 29th offche 
same year, i.e, y fer eight months; and probably it had gone without 
food for a month previous to January 25th, during my absence 
from Sydney. 

(2) As regards resistance to drought. The larva X, taken from 
a dear mountain-stream which is never dry, withstood a con- 
siderable degree of drought for nine weeks. As I did not allow 
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the sand to dry up completely, so as to cake into a hard mass, 
we oannot say from this that it could have survived at mow 
vigorous drought. But In its natural haunts, supposing at any 
time a long-sustained drought had occurred, there would have 
been at times a fall of dew which would have served the same 
purpose as the sprinkling of water which I gave once a week. 

ii. The larvae of Synthcmic cugtalacta Burn. 

About twenty of these were obtained from a swamp at Leura, 
Blue Mountains, on October 1st and 2nd, 1909, together with 
about a dozen larvee of S. macros tigma Selya, all from one-half to 
three-quarters grown in size. As these larvae are incapable of 
Climbing out of a deep glass aquarium, 1 placed them in a 
specially designed circular tank, one yard in diameter, with sides 
only six inches high. From two to three inches of sand covered 
the bottom all over, rooks were placed here and there, clumps of 
water-weed planted, and the tank filled with water to within 
half-an~inch of the brim. A large quantity of duck weed was 
placed on the water, and clumps of reed and sedge placed so that 
the larvee could climb up and emerge. 

In the previous year, nearly ail my larva of these two species 
died through inability to emerge from a deep aquarium when full- 
fed. During November and December, 1909, however, all the 
larvae of S. macioetigma emerged, and also many of the S. euilal- 
acta larvae. There were, as a matter of fact, eight of the latter 
larva in the tank on December 25th, 1909, together with two 
Hemioerdulia iau and a few small Agrionid lar vm[Pm*dagrion 
cyme), t determined to subject these to a rigorous drought and 
starvation process. To do this naturally, no more food was put 
and the water was allowed to evaporate of its own accord. 
Also, in the centre of the tank, two fiat rooks were arranged, so 
that one leaned slantwise on the other, forming a small 14 haven 
of refuge,’ 1 which I could at any time examine, by lifting the 
slanting rock, without disturbing the larvae. 

By February 2nd the water had all evaporated, but the sand 
was Still very damp, especially around the rocks. A week later 
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all the Agrionid larvsa, and the two Hepiicordulia ton, were dead 
— stretched, flat and dried up, on the sund*. In the ** haven of 
refuge ” three larvss of S. eu$talacta had settled down into the 
damp sand. The other tive were wandering round the tank 
searching for damp corner*, under the rooks. I noticed that they 
appeared to he considerably annoyed by a tiny fly .which settled 
often on their backs. It wiJJ be interesting to And out whether 
the larva of this fly is a parasite on the living dragonfly larva. 

On February 16th, there wan only one 8. vu* talacta larva in the 
“haven of refuge/’ This one was caked all over with dry sand, 
and I picked him up and examined him. He was quite vigorous, 
and ran across my hand. I put him back again, aud noticed that 
the other two had crawled to the edge of the tank and had got 
partly under the shelter of a large flat rock near the edge. The 
sand was now absolutely dry, and caked hard. The tank was left 
without observation from t this date until Good Friday (March 
25th). On that day 1 turned up the slaiiting rock in the centre, 
and found the same larva of 8. eustalacta sitting under it in 
exactly the same position as when I left it, It was quite lively, 
and ran vigorously across my hand. It appeared very hard and 
dry, caked with sand, but not at all shrivelled or reduced in size. 
I then turned up the other rocks, and discovered three more 
larva* of the same species/ flrmly set into the dry sand. These 
came out like dry hard lumps in a cake of sand. They were 
absolutely inert, and to all appearances dead, but not shrivelled, 
and only a little reduced in size. I dropped these three into a 
jar of water. Two of them revived immediately, and swam to the 
bottom of the jar, where they buried themselves at onoe, with 
just their heads and anal ends appearing above the sand. The 
third larva floated on the water for halfmi-hour, when he sud- 
denly revived and descended to the bottom of the jar, where he 
sat on tlie sand without attempting to bury himself* 

* It is interesting to note that before the very dry winter of 1907 , huge 
•warms of Bwmteordulia tau appeared during March and April all over Hew, 

South Wales. Many followed the watering-carts in Sydney for wetks, and 
the occurrence was noted in the daily press. 
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These three larvae were supplied with a jar full of mosquito 
larva (about two or three hundred). As these wriggled past 
them, they seised and ate with the utmost greed all that they had 
time to catch. One larva ate over fifty mosquitoes in ten minutes, 
but after that refused to eat any more until the next day. These 
larva are now in one of my large aquaria; are feeding well and 
appear to be nearly full-fed; but I do not now expect them to 
.emerge until next November. 

The remaining larva was again returned to his place under the 
middle rook*. The tank was then left without observation for 
just over five weeks, i.e., until Sunday, May 1st. On lifting the 
middle rock on that date, I found that the larva had deserted his 
old haunt. I examined the other rocks, and found him buried 
fiat under one of them, so I carefully replaced the rock upon him. 
I was quite unable to find any other larva, though I knew that 
there should be three or four more somewhere. 

Another month was now allowed to pass. On May 29th I 
again lifted the rook under whioli I had left the larva. It was 
still there, but appeared somewhat shrivelled and inert. Fearing 
that it had about reached the limit of endurance, and desiring to 
preserve it and breed it out at a later date, I now removed it and 
dropped it into an aquarium. It revived at once, swam, to the 
bottom, and began a vigorous onslaught on the mosquito-larva 
with which I supplied it. It is to-day alive in the aquarium and 
feeding well 

Regarding the experiment now as practically ended, I removed 
and examined all the rocks. I found no larva under any of 
them. I then took a watering-pot and watered the sand all over 
until it was soaked completely through. In a few minutes 
bubbles appeared in various places, and there crawled out tWo 
br three specimens Of a small dark centipede, several small fed 
worms of a kind I have often test) in fresh- water ponds, wd jour 

* This larva was kept to a small box ot dry sand from Friday, April 98th, ■ 
tto Wednesday, April 90th, and was exhibited on the latter date at the meet- 
} qf the Lteftoan Society. VideTroeeedingi crnlea, p4& , 
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wot*# /ariw o/ 6". eustalacla. These latter were placed in a separate 
aquarium. Three of them attempted to swim downwards, but 
could not, as their bodies were so light. They then took up a 
position similar to that adopted by Itotonecta, walking under the 
surface of the water, with legs uppermost. In this position they 
caught and ate a fair number of mosquito-lame. A few hours 
later they managed to swim to the bottom. It was ludicrous to 
see their attempts at covering themselves with sand. No sooner 
had they heaped a fair quantity on to their l»acks, and striven to 
settle down flat in it, than the buoyancy of their bodies overcame 
them, and they rose helplessly up into the water. To day, a 
fortnight later, only one has so far succeeded in burying itself. 
The other two sit on the lead at the corner of the aquarium and 
feed quite contentedly. 

Finally, the fourth larva floated, to all appearance dead, for six 
hours. It then showed sigus of life, and adopted the Notonecta 
attitude. It remained thus for Hve or six days, feeding well. It 
is now able to crawl about in the water* weed, but is still too 
buoyant to keep on the sandy bottom. 

Of the eight larvae I now possess, which have passed through 
this trying ordeal, I trust that some will emerge next summer. 
It will be most interesting to see the effect of their experiences 
oil the eise and colour-pattern of the resulting imagines. 

I should like to add that I was most careful to test the dry- 
ness of the sand, bdout the surface, by digging; and satisfied 
myself that on February 16th the sand was absolutely dry and 
caked hard throughout., right down to the bottom of the tank. 
(The total depth of sand was only three inches). 

The chief conclusion to be drawn from this experiment is that 
tiie larva of Synthemis eurtalacta possesses the power of resisting 
drought to a most remarkable degree. This is all the more 
surprising, inasmuch as none of the species pf this genus are 
found in the drier parts of Australia. On the Blue Mountains, 
Urheio 1 obtained the la rm, the average rainfall is very heavy, 
ranging from 30 to over ftp inches per annum. Droughts, how* 
of fame donation are to oooor. The test that I 

#1 : 
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applied, which amounted to a severe drought of ten weeks' 
length, without even the help of a single fall of dew through 
the whole period, is, 1 think, sufficient to prove that the members 
of this genus can easily survive the driest conditions they are 
ever likely to meet with in their natural habitat. This is of 
great interest, since I have noticed that most dragonfly iarvie, 
such as nearly all the JUvchnidm and Agrionida J, with not a few 
of the Libellulidai , perish as soon as the pond or river containing 
them dries up. It may go far to explain the peculiar success of 
the SyntJumi*- type in Australia, and the manner in which they 
have survived and successfully held their own against more 
highly evolved types in all parts of the continent. Ah regards 
those few Libellulida: which appear to have established them- 
selves permanently in the desert belt of Central Australia (aud 
whose larva* therefore we might expect to possess a drought- 
resisting power superior to that of Synthemi$) t we are not yet in 
a position to know whether it is realty their larv® which with- 
stand drought, or whether the imagines themselves may not 
scatter far and wide over the heated sandy plains, and so always 
keep the race alive over a large area, by ovipositing in whatever 
waterholes may happen to contain water at any given period. 
As far as I know, only Orthetrum ealedonicum and Diplaeod ss 
heematodes occur commonly over the whole of Central Australia; 
and these two dragonflies are noted above all others in Australia 
as being sand-loverB. Even in well watered regions they seek 
out the dry patches of sand and settle on them in hundreds. 
Also, whereas the seasonal range of the imago in Synthemi s is 
comparatively short (from the end of November to the end of 
February), that of the above-mentioned species is long. They 
occur all the year round in tropical parts, and in New South 
Wales they may be taken from early in September right up to 
the beginning of June. 

The experiment also shows that the larvse of 8ynth*mi$ t when 
conditions are unfavourable to development, can and do remain 
alive for more than one year. As S. tiutalaota is only pn the 
wing from November to February, and most of the ovij>o»iting is 
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done before February, these larvae must at any rate have been 
hatched by March. So that they are now fifteen months old . 

As regards resistance to starvation, these larvae went without 
food for about three months, and 1 have no doubt oould endure 
a longer fast if necessary. Often, in the winter, tbeir mountain 
haunts are frosen up, and they are compelled to go without food. 
As regards S, macrostigma , which inhabits the thick mud at the 
edge of a mountain bog, it is probable that it is often completely 
enclosed in the hard cake of frosen mud in which it lives, with- 
out being any the worse for it. 

In conclusion, 1 find that, as far as my experiments go, most 
dragonfly larvae can go without food for long periods. I suspect 
that many others besides those which were made the subject of 
these experiments are able to exist as larvae for two or even three 
years. I do not, however, think that many c&n resist drought; 
that is a power possessed only by a few Libellulidat , and possibly 
also by Petalura and Argioleetee. 

Postscript (added 18th Octoltery 7910 ). — Since this paper was 
read, much that is of interest has occurred with regard to the 
unknown Libtllulid larva mentioned therein. By the middle of 
September it appeared quite full-grown, and on several successive 
days it moved up the twig and rested partly out of the water. 
However, the weather not being very warm, it returned again to 
the bottom of the jar, and became very listless and inert. On 
October 7th, it emerged from the water, and climbed well up the 
twig, resting some three inches above the surface of the water. 
There it remained all day, unable to effect the final change. The 
weather was rather cqld and exceedingly windy, so that it was 
uii fortunately by no means a good day for a successful emergence. 
On my return home I found that the larva had fallen off the 
twig dead. Its thorax was much swollen, and the parts of the 
bead were dry and partly cracked; so that it was evident that 
the final change had begun, but that the larva had lacked strength 
to complete it How far this failure was due to unnatural con- 
ditions I cannot say, for the larva was quite strong and healthy 
until a few days before it died. 
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I ww much disappointed at this failure to Weed out such au 
interesting larva, after having kept it just over two years. How- 
ever, I carefully removed the wing-oases from it, and, with some 
trouble, 1 was able to stretch out the wings nearly to their full 
sisse, ami to sketch all the important parts of the venation. Ah 
a result of a short examination of them, 1 am able to state that 
the larva belongs to a hitherto unknown species of the subfamily 
CordiduHw, which will form the type of a new genus allied to 
Symordtdia . It is strauge that, after having collected carefully 
at Heatlicote for so many years, and at so many different times 
of the year, f have not yet met with the imago. To obtain it 
will now be one of my principal aims. 

I visited Heathcote again on October 1st of this year, for the 
purpose of obtaining more of these larva). Careful dredging for 
some hours yielded no results, but finally, amongst a large collec- 
tion of trash washed down by the rains into a deep pool, I found 
no less than six of them. They are all small, the largest being 
smaller than the one 1 origins Jly found on October 2nd, 1908, 
These are now in my aquarium, and will be watched with great 
interest. They will probably take two, or possibly three, years 
to reach maturity. 
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THE H^SMATOEOA OF AUSTRALIAN REPTILIA. N0.1. 

By T. Harvbt Johwton, M.A., B.Sc., and J. Burton Olbland, 
M.D., Ch.M. 

(From the Bureau of Microbiology , Sydney ) 

(Plato xx.) 

In connection with our systematic researches upon the lueroa- 
»«»a at Australian vertebrates, we propose to deal from time to 

Zt w 6 met .; ith “ T^ 168 ’ *«* P*P«' forming the 

,. P*f ' 8 consider it advisable to begin our paper with 

« hst of Australian reptilia from which hmmatoxoa have been 
already recorded. 

Ohbuwia (Turtles, Tortoises, etc.). 

P 'if ^ ' U ? a ° bl0nff * Qr * 3 —U<emogregarina clelandi Johnston,* 
"erth, Western Australia. 

UJhelodiHa longtoollie Shaw —Trypanoeoma ehelodina John- 
son; f South Australia. Hamoeyttidium chelodime Johnston and 
Oleland;} Sydney. 

Ophidia (Snakes). 

3 .Python ametkyetinue Sob n.-Hamogregarina (Karyolyme) 
amethyetma Johns ton. $ 

*#oj»stea, T, H., ‘‘On some Hamogregariues from Australian Reptiles." 

T^uL 909 ’.^ 1 "’ PP ‘ 4 ® 7 '*- Th ® ho *‘ 

^ ^ Mr * A ' * MoCnlloch « 

*a d ‘ ,0n * Mw Mdanin prodmrfng 

SSw " *° m P ’“ *• 

■. ■ to ■' 
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4 . Python spi totes var. variegate Gray — Hmmogregarina (Karyo 
ly ms) shaUocki Sam bon and Seligmann;* (Queensland), ffmnogr *- 
yarina (Karyolysus) mm'eliw Job ns ton ;f West Australia. 

b.Fython spUotes Lac£p . — Hcemogregarina (Karyolyms) shat- 
tochi Sambon and Seligmann;* (N. 8. Wales). 

6>Pseuileehi8 porphyriacus Shaw — Hcemogregarina (Karyolysus} 
pseudeehis Johnston; J (N. S. W.). 

7 .Diemenin textilis Bum. & Bibr. — Trypanosoma sp. (?)$ ; 
(Queensland). 

The following is a list of species examined by us, but in which 
hwnmtozoa were not found. The dates, localities, and number 
examined are mentioned. 

Ofhidia. 

Acantliophis antarctica 8haw (the death-adder); Sydney, June, 

1909, (1). 

Diemenia tecntilis Bum Jf Bibr.(the brown snake); Richmond* 
November, 1909,(1); Sydney, August, 1910,(1). 

Ditmeyiia psammophis Schl.(the whip-snake); Queensland, J uly* 

1910, (1). 

Notechis scutatu* Peters (the tiger-snake); Sydney, May, 1909, 
(1); Sydney, June, 1909,(1). 

Typhlops potygrammicwSchl^the blind snake); Sydney, 1909(1). 
Lackrtilia. 

Lygosoma ( Uinnlia ) l&nue Gray; Hunter River, Feb., 1910,(1). 
Lygosoma (Hinnlia) iceniolatum White; Moree, Oct., 1909,(1). 

* Sambon, L. \V., and Seligmann, C. G., Proc. Zool Soc. Load., 1907* 
p.284; Sambon, L. W., Trane. Pathol. Soc. Lond», 1907, lviih, p.810; John- 
ston, T. H., Proc. Linn. Soc. N. 8. Wales, 1909, xxxiv., pp.402-4; Dobell, 
C. 0., Parasitology i. (4), 1909(1909), p.291j Sambon, L. W., Joturn. Trop. 
Med. Hygiene, xib, 1909, pp.lll-3. 

t Johnston, T. H., 2.c., pp, 404-5. 

X Johnston, T* H., U,, p.406. 

$ This record is based on the following extract from the Australasian 
Medical Gasette, xxv„ 1900, p.40S~« Dr. Love exhibited under tile micro* 
scope a Trypanosome from the blood of a brown snake sent by Dr. Tyrfe/' 
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Lygosoma ( Liohpuma ) guichenoti Dum. k Bibr.; Sydney, July, 
1910,(1). 

Lygosoma (Lygosoma) ophiosoincua Boulenger; Hawkesbury It., 
January, 1910,(1), 

Pi/gojnu t lepidopus Lac6p.(the slow-worm); Sydney, December, 
1909,(1); June, 1910,(1). 

Tiiiqna scincoides White (the blue-tongued lizard); Sydney, 
April, 1909,(1); July, 1909,(1); October, 1909,(1); December, 
1909,(1): Hunter River, February, 1910,(1). 

Amphibolnrm murioatus White (the common dragon); Sydney, 
July, 1909,(2); Sydney, March, 1910,(1). 

Amphibolurufi barbatus Cuv.(the jew-lizard or bearded dragon); 
Sydney, January, 1910,(1); Hunter River, February, 1910,(1). 

The following species have been examined by us and found to 
harbour hasmatozoa : — 

Chblonia. 

1 . Chslodina oblonga Gray, (a fresh-water tortoise); Perth, West 
Australia, 1908; hwmogregarines (//. clelandi) in one examined. 

2, Ch*lodina lonyicollis Shaw, (the long-necked tortoise); Sydney, 
April, 1909. /{(emoeyslidum chelodinm in one out of two 
examined. 

S.Emydura krefflii Gray; Queensland, April, 1910. One out 
of two examined harboured the following hwmatozoA — Trypano . 
soma sp., Hmmocyfitidium sp., and Hosmogrega rina up. 

Ophidia. 

A, Python amethystine n Schn^the northern carpet snake); Port 
Curtin, Queensland, January, 1909; haamogregarines (H, amethy - 
Hina) in one examined* 

5. Python spHotes var. variegata Gray, (the carpet-snake); 
Bnoggera, Queensland, April, 1909, hseraogregarines (AT. shaitocki) 
in one out of three examined); Abrolhos Archipelago, West Aus- 
tralia, 1908, hcsmog> < egarmes(£r. morelim) in one examined. 

G.Pteudeohis fM'phyriacu* Shaw, (the black snake); Sydney, 
June, 1909, hwmogregarines ( U . pseudechis) in one out of three; 
Richmond, 1909,(1 ^nil); Sydney, December, 1909,(1— «nity 
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7 .JHemenia peammephts var. reticulata Krefft (the spinifex- 
ttnake of West Australia, a variety of our local whip-snake); West 
Australia, 1908, Bmnogi'egarina sp., in one examined, 

S.Dendrophis punctulatu* Gray, (the green tree-snake); Queens- 
land, 1907, heemogregarinea (H, dfindropkidi#) present in one 
examined. 

Laoertilia. 

9. Varanut variu* Shaw, (the lace-lisard or monitor), Sydney, 
April, 1909,(1 — nil); Bingaru, December, 1909, hssmogregariuea 
(It, vamnicola t n.sp.) in one examined; Cronulla, March, 1910, 
(1 — nil). 

10 . Lygosoma ( Hiuulia ) qtioyi Bum. <fc Bibr.; Hawkesbury R., 
November, 1909, hsemogregarines (//, hiuulut) in one examined; 
Hunter River, February, 1910,(1 — nil). 

Our thanks are clue to the following gentlemen for sending us 
either reptiles or reptilian blood 61ms — Dr. T. L. Bancroft and 
Mr. H. Wasteneys of Queensland; Messrs. S. J. Johnston, F, H. 
Taylor, A. R. McCulloch, D. Fry, and H. Cawley; and also to 
Mr. McCulloch for his kindness in assisting us in regard to the 
nomenclature of the various specimens. 

HjEMOOREGARINA (KaRYOLYSUS) DKKDBOPfilDU*, sp.uov., from 

Dendrophis punetulatm Gray. 

(Plate xx., figs. 1-8.) 

Dr. T. L. Bancroft recently forwarded from Queensland to us 
some blood-films labelled “ Drepanidia from the green tree -snake, 
Dendrophi* punctulatu* Gray, 10/12/07.” The erythrocytes were 
heavily parasitised by a bmmogregarine belonging to the submenus 
Karyolysus, which varied in sice from 0*009 by 000 15 nun. to 
0*018 by 0*002 mm* Hie youngest forms were delicate thin 
crescents with rather pointed ends, and a well defined nucleus 
situated centrally. Bomewbat older forms (about 001 8 min* long 
by 0*002 mm. brood) were broader, their ends being blunt and 
rounded. The nucleus was usually placed nearer one end (the 
posterior) and varied in else and shape. Sometimes it was nentofcr 
and band-like, at others an elongate and more or less rounded 
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structure, A capsule could be distinguished surrounding most of 
the forms, 

Still older htemogregarines were present in the films. They 
showed the presence of a short though distinct “ tail ” lying bent 
round on the concave side of the “body” The nucleus was large 
and as a rule situated near the bend. These tailed forms reached 
0*018 mm. in length (measuring along the midline and including 
the tail). The surrounding capsule was usually recognisable. A 
few very broad but relatively short, capsule ted forms (0*013 by 
0*004 mm.) ware also present. Here the nucleus whs large, and 
rounded. A fact worthy of mention is that the protoplasm of 
these hfemogregarines frequently showed the presence of relatively 
large chromatic granules staining a deep blue. These granules 
were situated in the vicinity of the nucleus, being scattered 
between it and the posterior end of the parasite as well as in the 
immediate vicinity of the anterior border of the nucleus. In all 
cases observed it was noticed that the other end of the organism 
remained free from them. . 

^ c* ffjf 

The infected cells were ^ ^ 

usually longer and narrower 
than normal, and the host- 
nucleus was frequently dis- 
placed, sometimes coming to 
lie at the side of the corpuscle. 

No cell was seen in which the 
nucleus had been ejected. A 
few oases of double infection 
were observed. Borne para- 
sites were found lying free, 
but very probably they had 
been set free by the rupture 
of the parasitised cell. One 
very interesting parasite was 
sben in process of extrusion 
from its host-cell, probably as the result of artificial manipulation. 
The anterior half of the hwmogregarlne (teat-fig. 1) projected 
58 



A &, anterior end of parasite— C., 
capsule— O. OB., chromatic granules— 
H.N.* host-nucleus— N., nucleus of 
parasite. * 
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from the surface of the red ceil, while the posterior half with the 
nucleus still remained within. The tail was now straightened 
instead of being bent on the body, and the parasite presented the 
typical form of a narrow, elongated, slightly curved body whose 
ends tapered gradually and fairly equally, and showed its well 
marked nucleus and deeply stained blue granules. The 
M capsular area ” formerly occupied by the parasite in its host- 
cell was readily distinguishable, as the accompanying camera* 
lucida sketch shows. 

The type-slide of Hamogregarina (Karyolyme) dendrophidis 
has been debited in the Australian Museum, Sydney. 

HiEMOG rkg arina (Karvolysus), sp., from Diemenia peammophis 

var. reticulata Krefft. 

(Plate xx., figs. 9- 12.) 

Blood-films taken by one of us, 1907, from a 44 gpinifex-smtke " 
(Diemcma paammophis var. reticulata Krefft) in the north-west 
of West Australian, were seen, on examination, to contain abund- 
ance of htemogrega rines in the red corpusoles. The preservation 
was imperfect, aud consequently only an incomplete account can 
be given. The parasites were relatively large, being from 0 01 4 
to 0*016 mm. long, by about 0*004 mm. broad. They were fairly 
uniform in size and shape, being mostly kidney -form, the con- 
cavity closely approaching the nucleus of the host-cell. The ends 
were generally broad and rounded, and of about the same m«e, 
though in some cases one end was rather narrower than the other. 
In a few forms there was a slight bulging near the midregion, 
and it was here that the band-like nucleus, when recognisable, 
was seen to be situated. Some of the organisms showed the 
presence of a small 44 tail” bent round upon the 14 body , 99 but 
very little detail could be recognised. A capsule was detected in 
a few instances. Most of the infected cells were scarcely, If at 
all, enlarged, and their nuclei were usually only slightly displaced, 
even by parasites occupying nearly half the erythrocyte. In some 
cases the nucleus was seen to be pushed over to the edge of the 
red oell, and in a few instances was not present at all, having 
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probably been ejected. Double infection of a cell appeared to be 
rare. In one case noticed the parasites were large adults, and 
there was scarcely any space left unoccupied in the extranuclear 
protoplasm of the host. Tho nucleus was here pushed to one 
side, but did not show any signs of degeneration. 

Films from this snake were sent to Professor Minchin for 
examination. 

HAMtOGRKGABINA (KaRYOLYSUS) VARANJCOLA, n.Sp. 

(Plate xx., figs. 13*16.) 

Blood -smears taken by Mr. Allan McCulloch, of tlie Austra- 
lian Museum, from a monitor lizard, Varanus vartus Shaw, shot 
by him near Bingara, New South Wales, in December, 1909, 
were examined by us, and the presence of a few hmmogregarines 
in the erythrocytes was revealed. 

The parasites were relatively large, the more or less rounded 
forms being 0*0135 nun. long, by about 0 004 mm broad. “Tailed” 
forms, measured along the middle, were from 0*0167 to 0*018 mm. 
long, by 0 003 to 0*004 mm. in maximum breadth. A few 
resembled crescents with broad rounded ends, the concavity 
facing the nucleus in some instances but remote from it in others. 
Usually the central portion of the concave face was considerably 
swollen to form the broadest part of the lnemogregarine. In a 
few forms the parasite possessed a broad end (regarded as 
anterior), tho other gradually narrowing to terminate in a fairly 
wide M tail ” with a rounded extremity. This tail was bent round 
to lie in almost the same direction as the “ body.” The nucleus 
was either a broad band or a more or less rounded structure 
lying towards one end, in the case of tailed forms, the position 
being at about the point where the “ tail ” commenced to bend 
round. Some of these sporozoa showed the presence of a well- 
marked capsule, this being easily seen in the tailed forms, a 
distinct space being recognizable between the “ tail ” and the 
** body. 1 ' Neither free nor segmenting stages were recognised. 

In none of the infected cells was any distortion of form seen, 
though in all cases the host-nucleus was displaced from its normal 
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positions. It usually lay against the side of the erythrocyte, 
the parasite occupying a large part of the extrauuclear area, 
especially the centre. Probably, as the h&mogregarines become 
more mature, the host-nucleus would be ejected, as frequently 
happens in reptilian blood cells infected by members of this 
group. Some of the infected cells appeared larger than normal, 
but not markedly so. 

The presence of a u tail ” and the effect produced on the host* 
cell, show that the organism belongs to the subgenus Karyolym s. 
The name Hmnogregarina (Karyolyme) varanicola is proposed 
for this parasite. The type-slide has been presented to the 
Trustees of the Australian Museum. 

Varanm vartu* ranges over Eastern Australia. 

Hasmogrkgakina (Karyolysus) hinuli^:, n.sp. 

(Plate xx., figs.17-20.) 

This hiemogregarine was detected in blood-films from a skink, 
Lygosoma ( Hinulia ) quoyi Durn. k Bibr., shot at Milson Island, 
Hawkeshury River, in March, 1909. Very few parasites were 
present, and these with few exceptions were all of the one form, 
being approximately kidney-shaped, as will be seen from the 
figures. The length was from 0*015 to 0*018 mm,, the breadth, 
which was fairly uniform in each parasite, being from 0*005 to 
0*0065 mm. In only one form was the preseuce of a tail dis- 
tinguishable. In this parasite, which was partly extruded from 
the host-cell, one end was broad and rounded while the other 
tapered somewhat, to end in a “ tail ” which was bent round on the 
4< body.” This organism was much longer than any of the others 
seen, being about 0*025 mm. in length, the breadth at the anterior 
end being 0 0055 mm., decreasing to 0*0036 mm. just behind tin* 
nucleus, which in this case was located posteriorly near the point 
where the tail began to bend round. The nucleus itself In this 
specimen was square, with a side of 0*0036 'mm,, and showed in 
its centre a small dear spot occupied by a minute central dot 
The nucleus in the other specimens, when seeu, was a rather 



BY T* HAKVEY JOHNSTON AND J. BUBTON CLELANI). 685 


small rounded structure lying towards one end and near the 
convex side of the animal. A closely investing capsule was 
distinguishable. 

The parasite appears to exert a destructive influence on the 
host cell. The infected erythrocytes were greatly enlarged, 
especially along their longitudinal diameter, the breadth remain' 
ing practically unaltered. In all cases seen, the htemogregarine 
was placed lengthwise along the length of the host-cell; and the 
nucleus of the latter was seen to be displaced to such a degree 
that it either lay at one end of the red cell, or was absent, having 
apparently l»een ejected. 

Thu type-slide of Hatmogreyarina {Karyolymt) hinulut has 
been deposited in the Australian Museum, Sydney. 


EXPLANATION OF PLATE XVII. 

Fig. 1.— Normal erythrocytes of D$ndrayhi$ punclulatw. 
Fi%z/2~$.~-H<evwgr€yarintt dewlrophidis in erythrocytes of Demlropkin 
punetulatui a. 

Fig8-tM2. — Hwnogrtgarina up. , in erythrocytes of Uitmenia pmmmophit 
v*r. reticulata. 

Figs, 13*16. ~-H<?mogre <jar ina varanicola in red cells of VaraniM rariu*. 

Fig. 17. —Norma! erythrocyte of Lygosoma ( Hinulia ) quoyi . 

Figs. 18-20.— Htwnogreyarina hinulia from blood of Lyyosonm {HimUia) 
quoyi. 

Fig. 18,— Parasitised cell minus nucleus. 

Fig.20.~~ An enoapsulod parasite seen lying free beside a crushed blood ceil. 

Postscript (added September 29tk, t910),*~~ During Urn interval 
between the submission of this paper to the Society and its read' 
ing, two papers appeared in Proe. Roy. Soc. Victoria, xxiii^n.s.), 
1910, one, on pp.36-38, by Prof. Gilruth, describing (but not 
naming) a lnemogregarine from Varanus varim in Victoria; and 
another, by Gilruth, Sweet, and Dodd, dealing with some hserna- 
tozoa, amongst them being a beBmogregarine(//. megalocy*tx8 y n.»p.) 
from Python *pilote$ var. wriegata, from Victoria (pp. 234-236). 



WEDNESDAY, OCTOBER 26t«, 1910, 


The Ordinary Monthly Meeting of the Society was held in 
the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, October 26th, 1910 

Mr. C. Hedley, F.L.S., President, in the Chair. 

The President announced that the Council was prepared to 
receive applications for three Linnean Maeloay Fellowships, 
tenable for one year from April 1st, 1911, from qualified Candi- 
dates. Applications should be in the hands of the Secretary on 
or before 30th November, 1910, who will afford all necessary 
information to intending Candidates. 

The attention of Members interested in Entomology was called 
to a circular giving particulars of the Prizes for the three best 
Essays or Papers “On the history, development, and present 
position of the Maggot Fly trouble in Australia, as it affects the 
sheep-growing industry,” offered by Messrs. William Cooper aud 
Nephews, of iierkhampstead, England, aud 0 Connell Street, 
Sydney. 

The Donations aud Exchanges received since the previous 
Monthly Meeting, amounting to 17 Vols., 70 Parts or Nos., 12 
Bulletins, 4 Reports, 3 Pamphlets, and 2 Maps, received from 
56 Societies, <fcc., and one Individual, were laid upon the table. 
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KOTRft AND EXHIBITS, 

Mr. T. Steel exhibited a remarkable bacterial growth forming 
a coating half an inch in thickness inside a pipe through which 
fermented molasses wash passed on its way to the still in a large 
♦Sydney distillery working molasses. The deposit consisted of 
bacteria, apparently in pure culture, mixed with a very few yeast 
cells. 

Mr. A. F. Basset Hull exhibited skins of (a)Oe#trtlata hucop - 
tern Gould, (b) Endyptuln minor Gould, and (c) Pelagodroma 
marina Latham; also eggs of the two latter species. These 
exhibits were collected during a visit to the Islands off the 
entrance to Port Stephens, N.8.W., on the lGth October instant. 
The Oestrelata was found on Cabbage Tree Island, the locality 
where Gould's type of the species was taken. The birds were 
discovered in considerable numbers, evidently mating and pre- 
paring their nests, but no eggs were found. Two of the birds 
taken contained nearly matured eggs. Gould, in describing this 
species, says u The Australian seas abound with Petrels, the 
investigation of the various species of which, their habits and 
economy, as well as their places of abode, will serve to occupy 
the attention of ornithologists for years to come. "(Handbook, ii., 
p.455, 1865). It is somewhat of a reflection on the enterprise of 
local students that the nest, egg, and habits of this bird, breeding 
so near to Sydney, still remain undeacribed. The Pelagodroma 
was found breeding in large numbers on the northern side of 
Broughton Island. In most cases the burrow contained a fresh 
egg , but two were found partly incubated. The Eudyptula was 
found breeding on Cabbage Tree Islam). Nests contained slightly 
incubated eggs, or young in various stages of growth up to nearly 
full size of the adult, but still with some of the diown adhering to 
the neck and shoulder*. This constitutes a record breeding-place 



NOTES AND EXHIBITS. 


of both species, 1 46 miles further north than the exhibitor’s pre- 
vious record of both breeding on Tom Thumb Inlands, off Wollon- 
gong (These Proceedings, 1909, p.689). 

Mr. Froggatt exhibited sjiecimens of a curious fly (Oncodee 
fumatu* Krichs.), which deposited its eggs in such numbers, upon 
the tips of apple-twigs in Mr. Richardson’s orchard at Galston, 
that the buds died back and the twigs became quite black. 
Hundreds of the minute larvae subsequently batched out; of these, 
examples were exhibited. They are 1 8- segmented maggots, dark 
brown in colour, and covered with stout hairs. The head-segment 
is elongate-oval, smaller thaii the thoracic segments, which, 
merging into the abdominal segments, are broadly rounded to the 
anal segment. They progress by pressing the anal segment on 
the bottom of the box, and curving the body round like a bow, 
when they jump like cheese-mites. Nothing had been previously 
recorded of the habits of Australian species of this small but 
cosmopolitan family of the Diptera; but, in America, two allied 
speoies are, in the larval state, parasitic upon spiders; the larva 
attaching itself to the body of the spider, and then devouring it. 
Another fine dipterous species, Pterodontia mellii Krichs., was also 
exhibited; this is usually found on tree-trunks or stumps, so that 
it is probably parasitic upon large spiders found under the dead 
bark. Specimens of a large longicorn, Demonethra helleri Lam., 
and its larvae, from the Solomon Islands, were also shown. 

Mr. A. R. McCulloch exhibited, by permission of the Curator 
of the Australian Museum, two Ashes which were previously 
unknown in Australian waters — a small shark, Scytiorhinus 
marmoratns Bennett, which had been taken at Fort Darwin, N. 
Territory, and the other an eel, Echidna zebra Shaw, from 
Fremantle, W.A. 

Mr. A. A. Hamilton exhibited a series of plants from unrecorded 
localities, comprising Panieum glabrnm Gaud., (syn., P. linear* 
K rocker, Paspalum ambignum DC.); Leura, Blue Mountains; 
March, 191 0( A. A. Hamilton). In the Proceeding* of thin Society 
for I908(p.344) Mr. Fred Turner recorded this Indian gras* from 

[Printed off November 12th, 1910.] 
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Vaucluse, and noted its rapid spread on the Vauoluse estate. 
The finding of this plant at Leura further demonstrates its 
capacity for acclimatisation . — Eryngium veniculosum Labill.; 
Hartley Vale; March, 1910(A. A. Hamilton). Described in the 
Flora Australiensis(Vol. iii., p.370) as having 11 stems elongated, 
prostrate, with the appearance of stolons but not rooting.” In 
the specimens exhibited the stems had rooted . — OpercuZaria 
diphylla Giirtn.; Hartley Vale; March, 1910 (A. A. Hamilton). 
Not previously recorded from the Blue Mountains . — Typhonium 
Broumii Schott; Stan well Park; October, 1910(A. A. Hamilton). 
Not hitherto known south of Port Jackson. 

Mr.E.Cheel exhibited a series of fungi, including — Pucciniace,® 
Hmnileia vastalrix Berk. <fc Br. Specimens of Coffee-tree leaves 
wore brought over by Mr A. R. McCulloch, from Met6, Port 
Vila, New Hebrides, who reports that the plantations are very 
badly affected. In the National Herbarium, Sydney, there are 
specimens from Port Moresby, which were brought over by Burns, 
Philp & Co. in April, 1903, a fact which clearly proves that the 
disease has firmly established itself. — Lycoperdack® : Geaster 
tenuipe* Berk.; Hobart, Tasm., (S. G. Hannaford; May, 1870); 
and Byng, near Mount Canoblas, dated July, 1893 (Miss 
Georgina King). In Cooke’s “ Handbook of Australian Fungi ” 
(p.227), the only locality recorded for this species is Tasmania. 
C. G. Lloyd in 44 The Lycoperdaeeos of Australia, New Zealand 
and Neighbouring Islands,” p. 18(1 905) mentions that two collec- 
tions of this species are at Kew, from Tasmania and New South 
Wales, but he does not give any specific locality; and he is inclined 
to refer the species to G . ptet hiatus. Gsaster pliaatus Berk.; 

Tooloom Ranges, Sikes Gap(J\ H. Maiden; December, 1907); 
Rookwood (Miss A. Spencer; July, 1910; communicated by Mr. 
A. G. Hamilton). Only a solitary specimen of this species was 
recorded in these Proceedings for 1907(p.202), so that it is par- 
ticularly interesting to have more specimens from such widely 
separated localities. C. G. Lloyd (op. cit. pp.17-18) records this 
species from Sydney, from specimens collected by Mr. R. T. 
Baker. — DrMaTiaokjb: lltlminthospoi'ium Ravenelii Curt., on the 
54 
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iuflorescence of Sporobolus indicue K.Br.; Cheltenham (A. A. 
Hamilton; May, 1910), and Wahroonga (E. Cheel; September, 
1910; near Sydney; previously recorded only from Queensland, 
Mr. Fred Turner exhibited and offered observations on Richea 
dracophylla R.Br. f a curious and very interesting Epacrid col- 
lected on Mount Wellington, Tasmania. Near the summit it 
grows about five feet, high but lower down the slopes it attains 
a height of twelve feet or more, and at Recherche Bay it is said 
to develop into a fair-sised tree. The colour of the flowers in the 
specimen shown was white, but there is a variety with pink 
flowers though it is said to be uncommon. The allied Richea 
gunnii Hook.f., the only species known to be indigenous to New 
South Wales, is found on the southern mountains, near Mount 
Kosciusko; and was first recorded for this State by Mr. Turner 
in these Proceedings for 1893. This species is also found on the 
Australian Alps in Victoria, and at high altitudes in Tasmania. 
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By Arthur M. Lka. 

(Plate xxi.) 

Pselaphidcc are numerous in Australia and Tasmania, and 
fortunately most of the known species have been well described, 
•or the types are in Australia. So that Australian workers 
having access to the Australian Museum in Sydney, where, with 
a few exceptions, the types of King and Macleay are to be found, 
are much more fortunately placed than with other families, in 
which so many species have been referred to genera apparently 
at random, the types lost, or at least their locations unknown, 
and many of the original descriptions bad or even worthless. 
Very fortunately also the main worker at the family, M. R affray, 
has, in addition to many species described by himself, redesoribed 
many other species, of which he has the types, cotypes, or 
authenticated specimens, and has beautifully figured many. 

Despite the highly distinctive features of many of the genera, 
the family is a very difficult one to deal with, and in most 
instances specimens must be set out so that all parts of the under 
surface and appendages (even the palpi) are clearly visible, and 
this is by no means easy with such minute insects. Consequently, 
although much interested in them, it was only with great reluct- 
ance that I determined to work out the species of my collection; 
and had it not been that so many occur in nests of ants and 
termites, I would not have done so at all, or at least uot till after 
a reexamination of King’s and Macleay’s types. 

For purposes of publication, the species have been divided 
into two groups, the descriptions of those occurring with ants 
and termites being sent for publication by the Royal Society of 
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Victoria, in a paper specially dealing with such inquilines of all) 
families of beetles, the others being given here.* 

So far as the family is concerned, I am, however, rather fortu- 
nately placed, having taken* numerous species, and often with 
abundance of individuals, at floods in many parts of Australia, 
on fence-tops and similar situations at dusk, in nests of ants and 
termites, and, especially from Tasmania, in mosses, tussocks, and 
fallen leaves. + Many correspondents have sent me specimens 
and have even, unsolicited, given me their unique examples. In 
1900, M. Raffray published, in these Proceedings, descriptions of 
many species, the types of which were received from me; and, 
whilst preparing that paper, he gave me names for many species 
previously described by himself or other entomologists, many of 
these names not being mentioned in the paper referred to. Shortly 
after King's types were acquired by the Australian Museum, I 
examined the whole of them;]: and, in exchange for other insects, 
received many cotypes. At tire time, however, I had not paid 
special attention to the Pselaphidre , although I had many species 
for comparison with the types, and often from tlie same or 
neighbouring localities; and it is probable (in some cases, unfortu- 
nately, certain) that specimens appearing in his collection as 
belonging to but one species, really belonged to two or more. 
King seldom described the legs, and apparently never examined 
the ventral segments and metasternum, in which so many remark- 
able features exist in the males, and which alone quite easily dis- 


* A few species of obscure (probably new) genera, and many females have 
been left untouched. 

f Mosses, tussocks, and fallen leaves have practically been unexamined 
for Putfaphidi* and other small beetles in Queensland, South and West 
Australia, and very little has been done at them in New South Wales and 
Victoria. 

t All families; unfortunately, however, some of the types were represented 
by labels only, the insects themselves probably having been eaten by Pno «$ 
or other vermin, the AnthiMm, perhaps, being the most unfortunate in 
this respect. 
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tinguish secies that superficially strongly resemble each other.* 
In consequence, I obtained and sent to M. Raffray as cotypes, 
either for his own collection or for examination, a few species of 
which the correctness of determination is doubtful, f But it is 
quite certain that such species extremely closely resemble the 
species they were supposed to be, on the upper surface. 

King’s types, in fact, need to be carefully examined and 
redescribed, with especial reference to the under surface and the 
sexual characters. A few of his types are in the Howitfc Collec- 
tion, and these, by the courtesy of Mr. Jas. A. Kershaw, of the 
National Museum, I was able to examine and to redescribe. 
8ome of Macleay’s species also need redescription. 

In descriptions the sex, if possible, should always be noted; 
and there are but very few species in which the males do not 
possess some distinctive features in the antennco, legs, meta- 
sternum, or ventral segments. 

Many of our species were originally referred to genera that 
now M. Raffray regards as being entirely absent from Australia, 
so that generic transfers are frequent, as unfortunately they are 
in so many other families. 

Sagola Tasmania, n.sp. (Plate xxi., fig.l). 

<J. Reddish-casbaneouH, elytra and legs slightly paler; palpi and 
tarsi flavoua. Clothed with moderately long and somewhat 
yellowish pubescence. 

Head rather small; with a deep longitudinal impression. Eyes 
very prominent. Antennw passing base of prothorax, first joint 
cylindrical, slightly longer than second and third combined, these 
somewhat rounded, second larger than third, fourth to tenth 
trapesiform, ninth slightly wider than eighth, tenth slightly 

* 1 believe it to be impossible to point out distinguishing features in the 
females of certain species of JDnpine*, Ctenisophus , and perhaps of a few other 
genera that will enable co workers to correctly identify such females, in 
‘species that are quite easily distinguished by masculine characters, 
t M. Raffray has commented on these. 
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shorter and wider than ninth, eleventh briefly ovate, distinctly 
shorter than the two preceding combined. Prothorax distinctly 
wider than head, sides strongly rounded and widest slightly in 
advance of middle, with a deep narrow impression near base, 
marked by three foveate expansions, of which the median one is 
the largest. Elytra slightly longer thau wide, sides feebly 
rounded; each with a small fovea at base of subsutural stria, and 
another slightly behind it; dorsal stria represented by two fovea 
— a small one at base, and a longer one behind it; a round fovea 
at base between dorsal and subsutural striae; with fairly numerous 
but rather indistinct punctures. Abdomen distinctly longer than 
elytra, sides slightly dilated to fourth segment, which is largest 
of all; under surface with a small fovea in middle of third 
segment, and a considerably larger one common to the fourth and 
fifth. Metaatemum strongly convex. Hind trochanters strongly 
but obtusely dentate. Length 2>2£ mm. 

$. Differs in having the head smaller, antenna shorter and 
thinner, abdomen feebly convex 'along middle of under surface, 
and hind trochanters unarmed. Length 1£ mm. 

Hah, —Tasmania : New Norfolk, Mount Wellington; in moss 
(A. M. Lea). 

I have referred this species to Sagola t as it agrees well with 
Sharp's original diagnosis of that genus* except that the rneso- 
sternum is not elongate, but almost certainly the word “ rneso- 
sternum ” was accidentally used for “raetasternum,” as Raffray 
says “ Metasternum magnum.” The genus is abundantly repre- 
sented in New Zealand, but is now first recorded from any part 
of Australia. Of the species figured by Raffray, f it appears to 
be closest to S. punctulata. The only New Zealand species 
actually known to me is S. immotal (given by Raffray as a 
synonym of 8. laminata) which is somewhat wider, head different 


* 1 have not, however, dissected out the mouih«part*. 

+ Rev. d’fiot. 1803, RUte i. 

t For a specimen of which X am indebted to Major Broun. 
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between an tonnes, mediobasal fovea of prothorax considerably 
larger, and elytral foveee somewhat differently placed. 

The three apical joints of the antennae are certainly wider than 
the others, but the difference is so trifling that the antennae could 
fairly he regarded as being without a club. The middle tibia* 
are separated by a very narrow keel. The only female before me 
is probably immature, as it U almost entirely flavous. 

LlMONlATKS QU ADRATIPENN1S, n.Sp. 

<J. Keddish oastaneous, abdomen (except margins and tip) 
somewhat darker, appendages paler. Clothed with rather short, 
pale pubescence, fairly dense but sparser on prothorax than 
elsewhere. 

Head distinctly notched in middle of base; with a round fovea 
near each eye, closed posteriorly but open in front. Antennas 
short and stout, second joint subglobular, third to ninth distinctly 
transverse, tenth larger and widely transverse, eleventh large 
and briefly ovate. Prolhorax distinctly wider than head, widest 
slightly in front of middle; with a strong subbasal impression, 
somewhat dilated in middle, and on each side expanded into a 
large and somewhat irregular fovea; a small impression on each 
side of middle at extreme base; median line very faint. Elytra 
about as long as wide, sides very feebly rounded, angles feebly 
rounded; with eight minute basal fovea*; dorsal striae traceable 
only on basal third; with numerous punctures. Metastemum 
deeply notched at apex. Abdomen gently flattened about middle, 
near base, on under surface. Legs moderately stout. Length 
1J- mm, 

flab. — Tasmania: Hobart, New Norfolk; three specimens from 
tnoss(A. M. Lea). 

Much larger than L . auiiralit, club stouter, and prothoracie 
impressions rather more distinct. 

On one of the specimens the head is slightly darker than the 
prothorax. The antennw, at a glance, appear to have the club 
one-jointed, although the tenth is almost as wide as the eleventh. 



696 


AUSTRALIAN AMD TASMANIAN P8KLAPHIDJ6, 


LlMONIATBfl BUBTBBRANEUB King.* 

Pale castaneous, appendages almost Jlavous. Sparsely pubescent. 

Head shallowly notched in middle of base, but with a short 
deep impression starting from its middle; with two distinct foveas 
on each side, of which the interocular ones are the larger, the 
pairs feebly connected longitudinally but not transversely. 
Antennae scarcely extending to apical third of prothorax, eleventh 
joint large, briefly ovate, and much wider than tenth, which is 
transverse. Prothovax not much wider than head, widest at 
about apical third; near base with a strong impression, which is 
expanded into three foveee of almost equal size (but not shape), 
one in middle and one on each side; median line absent. Elytra 
with dorsal striae deeper and slightly longer, and the punctures 
less conspicuous, but otherwise as in the preceding species. Meta- 
sternum rather deeply notched at apex. Abdomen feebly flattened 
along middle of under surface. Leys moderately stout, length 
{ mm. 

Hah. — New South Wales. 

The specimen described is probably a male, and was received 
from the late Rev. R. L. King’s Collection as Euplectus $ubter« 
raneus; and on comparing it with the type it was found to he 
correctly named, but I cannot find the least trace of a median 
line in front of the transverse subbasal impression; whereas King 
says “ thorace .... fovea elongata mtMlia antica ” It is rather 
narrower, paler, and more depressed than the preceding species, 
clothing sparser, less narrowed in front, and impressions both on 
bead and pro thorax more distinct. 

From some directions, the lateral foveas of the head appear to 
form two deep grooves, and, with the raedio-basal longitudinal 
impression, to be very distinct. 


* As King’s description of this species is both short and misleading, a 
fuller one should be of use. 
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LlMONIATES VRNTRAU8, n.«p. 

<J, Reddish-castaneous, elytra slightly paler, appendages dis- 
tinctly paler, abdomen and metasternum darker, sometimes almost 
black. With very short, pale pubescence. 

Head (including mandibles) distinctly transverse; base 
feebly notched, middle feebly longitudinally ridged; with 
a shallow depression, but not foveate, on each side 
of ridge. Antenna* passing middle of prothorax, eleventh 
joint large, briefly ovate and decidedly wider than tenth, 
which is distinctly transverse. Prothorax feebly transverse, 
scarcely, if at all, wider than head; with traces of a median line 
only near base, each side of middle near base with an impressed 
line dilating towards the side; with numerous and small but 
fairly distinct punctures. Elytra not as long as wide, sides and 
shoulders rather strongly rounded; with four small basal foveas; 
dorsal striae lightly curved, deep at base and traceable almost to 
apex; punctures rather more distinct than on prothorax. Meta - 
sternum strongly sulcate along middle from base to apex. Lower 
surface of abdomen with a longitudinal impression about the 
length of metasternum, the impression almost filled by a ridge 
covered with fine golden setae; apical segment with a feeble fovea. 
Legs moderately long; femora stout; four bind tibia* spin owe at 
apex. Length mm, 

J. Differs in having metasternum feebly impressed and only 
posteriorly, abdomen simple and tibiae unarmed. 

Hab.~~ W. Australia; Vasse River; numerous specimens in 
flood-debris( A. M. Lea). 

It is with some doubt that this species is referred to Linumiates t 
as the impressions of the head and prothorax are so different front 
those of the other species known to me; but the curious meta- 
sternum and abdomen of the male render the species remarkably 
distinct. 

Macroplxotus quadhifoveatub, n.sp. 

Reddish-casta neous. With rather dense, fine, pale pubescence. 

Head rather large; with a large fovea on each side of middle 
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near base, the fove® rounded and closed posteriorly, but narrowed 
and continued in front, the interspace distinctly raised. Antennas 
with first joint aubcylindrical and almost as long as second to* 
fourth combined, second aubglobular, distinctly longer than third, 
third to eighth small and more or less feebly transverse, ninth 
somewhat larger, tenth slightly larger still, and, with the ninth, 
subtraperiform, eleventh elongate-subovate, about as long as 
eighth to tenth combined. Prothorax slightly wider than head, 
and, excluding the neck, slightly longer, rather strongly dilated 
towards apex; each side near base with a large fovea, the middle 
also foveate, the three fove® connected by curved lines; median 
line very feeble; with small and rather sparse punctures. Elytrq 
almost as long as wide, rather narrow at the base, and dilated 
posteriorly, apex gently incurved to middle: subsutural strty 
rather deeply impressed, its base foveate; a fovea on each sid# 
marking base of the (otherwise absent) dorsal stria; with fairlj 
numerous punctures. Upper surface of abdomen with secc 
segment almost twice as long as third, third distinctly lonjj 
than fourth; lower surface with second strongly convex in midd 
the three following depressed and narrow across middle. Me 
sternum gently flattened in middle. Legs unarmed. Lengi 
2 mm. 

Hab. — V ictoria(l)* 

Differs from M % tasmanicns , which in general appearance 
strongly resembles, by the abdomen longer than elytra, with 
segments very differently proportioned, and the elytral puncture 
less pronounced. From the description of M. calcaratus in th 
unarmed front tibiae. M. oephalotes is described as having a muc 
larger head, etc. The prothorax at first appears to be without i 
median line, but from some directions a rather faint one can be^ 
seen. \ 

Three specimens from moss, at Waratah (Tasmania), are pro* 
bably females of this species; they differ in having the head 


* The two males before me are probably from Victoria; they were sent, 
from the National Museum m from the Collection of C. French. 
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slightly smaller, with its impressions smaller, the antennae shorter, 
with the club smaller, and the apex of the last joint less pro- 
duced; and the second ventral segment regularly convex in 
middle. 

Maoroplkotus octopovbatus, n.sp. 

<J. Recldish-castaneous. With moderately deuse, fine, pale- 
pubescence. 

Ihad with a round fovea on each side of middle towards base, 
the f Qvtm open in front, with the impressions connected between* 
antenna?; the interspace somewhat angular. Antennae somewhat 
shorter than in the preceding species. Prothorax very little wider 
thap head, and about as long, sides about apex rather strongly 
inflated; each side near base with a large fovea, from each of 
which a curved line connects with a mediobasal impression, 
leaving two banal lobes, each of which has a small fovea; median 
line narrow and deep at base, but not traceable to middle; punc- 
tures very small. Elytra about as long as wide, each feebly 
separately rounded at apex, sides very little dilated posteriorly;, 
subsutural stria very distinct, its base commencing in a small 
fovea; two small f ovens on each side representing the base of the 
dorsal stria, and another small one between these and the one 
close to suture; punctures numerous and small, but distinct* 
tipper surface of abdomen with second segment slightly shorter 
than third, fourth the length of third, but slightly narrower, and 
slightly longer and wider than fifth; under surface with third 
slightly shorter than second, and slightly longer than fourth* 
Metanternum very feebly impressed in middle. Hind trochanter 9 
obtusely dentate. Length l£~i}nun. 

9. Differs in having the antennas slightly shorter; metasternum 
not at alt depressed in middle, and trochanters unarmed. 

ifai.-^Tasmania : Mount Wellington, Hobart; in moss (A, M. 
Lea) 

In general appearance close to the preceding species, but elytra 
with eight small basal foveas (a character which will distinguish 
it from all previously described species of the genus). The 
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'Cephalic foveie are also smaller, with the result that the inter- 
space is distinctly wider. The antenme are shorter, with the 
joints of the luale much as in the female of that species, whilst 
those of the female are still shorter, with the eleventh joint more 
ovate; the elytra and abdomen are also of different shape. 

The place where the transverse and longitudinal impressions 
of the prothorax cross, whilst very distinct, is scarcely inflated 
so as to become foveate; from some directions the extreme base 
appears to have five small foveie. The dorsal stria from most 
•directions appears to be absent, but from others very vague 
geminate ones can be seen proceeding for a short distance from 
the basal foveie. The apical ventral segment of the male has 
some curious appendages, but these appear to be protrusible; in 
Ahe female that segment is flattened at its apex. 

Macroplhctijs hkxfovkatus, n sp. 

Heddish-castaneous, abdomen slightly darker, appendages 
slightly paler. With rather dense, fine, pale pubescence. 

Head more convex than usual, but vaguely depressed along 
middle; each side of middle towards base with a distiuct fovea, 
closed behind but widely aud shallowly open in front, the two 
not connected between antennae, owing to the antennary tubercles 
being rather longer than usual. Eyes very small. Antenme 
with first joint from some directions appearing not much longer 
than second, but really almost twice as long, second slightly 
dilated to apex and distinctly longer than third, third slightly 
longer than fourth, fourth to eighth very small, ninth slightly 
larger, the tenth slightly larger still, eleventh suliovate, but 
rather strongly pointed, and about as long as eighth to tenth 
combined, Prothorax slightly transverse, distinctly wider than 
head, and, excluding the neck, slightly longer; sides dilated near 
apex; with a deep and almost straight impression close to base, 
and feebly dilated on each side; median line very feebly impressed; 
a moderately distinct longitudinal impression on each side, 
becoming deep near basal impression; with numerous very small 
punctures. Elytra convex, almost as long as wide, sides some- 
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what inflated in middle, apex almost straight; subsutural stria 
fairly deep, its base commencing in a small fovea; dorsal stria 
fine and traceable almost to middle, a small fovea at its base, 
and another between it and the shoulder; punctures indistinct 
Upper surface of abdomen with third segment a trifle longer than 
second or fourth; lower surface feebly flattened in middle, second, 
third, and fourth segments of about equal length in middle, the 
fifth very short. Hind trochanters obtusely dentate. Length 
1§ mm. 

Hab . — Tasmania : Mount Wellington; in moss(A. M. Lea). 

When viewed from the sides, the head appears to be feebly 
tuberculate immediately above the subbasal fovea. The ninth 
and tenth joints, although larger than the eighth, are still very 
small, so that the club appaam to consist of one joint only, and 
that not a very large one. The subbawal impressions of the pro- 
thorax are very different from those of the two preceding Bpeeies, 

The only specimen before me appears to be a male, as its hind 
trochanters are armed, but the metasternum is rather strongly 
convex. The tip of the second ventral segment is minutely 
emarginate on each side of the middle, in consequence of which 
the middle itself appears to be slightly produced; but this 
appearance is very indistinct from most directions. 

EuPLKCTOPS CAJUN ATI FR0N8, U.Sp. 

Reddish-castaneous, appendages and most of elytra some' 
what paler. Clothed with distinct, but not very deuse, pale 
pubescence, and with a few longer hairs scattered about. 

Head with a deep curved impression, each end of winch appears 
as a strong fovea close to each eye, middle of base obtusely 
notched, space between an ten me raised in the form of a stout, 
slightly curved Carina. Antenna with two basal joints fairly 
large, third slightly longer than wide, ninth and tenth moderately 
large, eleventh subovate, base truncate, apex slightly produced, 
almost the length of three preceding joints combined. Prothorax 
about as wide as long, widest about middle, sides strongly but 
evenly rounded to apex but irregularly uarrowed to base; with a 
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deep transverse impression close to base, and distinctly inflated 
where the longitudinal impressions traverse it; of these the median 
one is narrow but deep, and not quite continuous to base or apex, 
and the lateral ones are shorter, deeper, and wider. Elytra about 
as long as wide; base with eight small fovese; with fairly numerous 
and small, but distinct, punctures, disoal stria distinct at base, 
but not very deep elsewhere, and terminated about one-third 
from apex. Upper surface of abdomen with a very feeble medio* 
basal node, with a very feeble stria on each side of same; lower 
surface somewhat flattened along middle, and with a shallow 
impression on apical segment. M*ta*ternum rather shallowly 
impressed along middle. Front trochanter 9 obtusely dentate. 
Length If mm. 

Hob. — Tasmania: Frankford(A. M. Lea). 

In size and general appearance resembling E. excim $ f but 
head diflerently sculptured, and prothorax rather narrower, with 
shallower impressions. 

From some directions there appear to be two distinct antennary 
tubercles, but from others the bases of tbe antenna are seen to 
be connected by a distinct curved Carina. From some directions 
the head appears to have three large fovea of almost even aixe, 
and the interocular fovea to be completely isolated, but from 
others all the large impressions ate seen to be connected. The 
fifth joint is slightly larger than the fourth or sixth. Owing to 
the impressions the base of the prothorax appears to be in twp 
distinct lobes. 

Euplbotops oastob, map. 

Reddish-castaneous, appendages and most of the elytra some* 
what paler. Moderately and almost uniformly clothed with rather 
long, pale pubescence, and with a few longer hairs scattered 
About. 

Head with a strong curved impression, each end of which 
appears as a strong fovea dose to the eye, base obtusely notched 
in middle, antennary tubercles oblique and rather strong. 
Antenna rather short and stout, second joint about as long as 
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wide, «nd the width of Brat, third to eighth small and trans- 
verse, ninth larger, tenth traperiform, eleventh truncate-ovate, 
-apex evenly rounded. Prothorax slightly wider than long, aides 
rather suddenly inflated about middle, impressions somewhat as 
in preceding species. Elytra about as long as wide, distinctly 
^convex, basal foveas rather shallow, with numerous fairly distinct 
punctures, dorsal stria* distinct, but not continuous to apex. 
Upper surface of abdomen with medio-basal node and stria* feeble; 
lower surface flattened along middle. Metasternum foveate in 
middle, and just behind each middle coxa. Front trochanters 
very obtusely dentate. Length 1^4 £ mm. 

9 . Differs in having somewhat thinner antenna*, head slightly 
narrower, with impressions shallower, abdomen more convex 
along middle of under surface, metasternum with median fovea 
much leas distinct, and the postcox&l ones almost absent. 

Bob. — Tasmania: Mount Wellington, in moss; Stanley, in 
tussocks at summit of “Nut”; Launceston, Bruni Island, Huon 
River(A. M. Lea). 

More robust and convex than E. sculptus t antennae shorter and 
stouter, etc. The pro thorax is more convex and rather wider 
than in the preceding species, and the impressions are rather 
'wider, with the foveate expansions of the basal one larger, but 
the pubescence somewhat interferes with the clearness of the 
same, whilst it does not do so in the former. 

A male from Mount Wellington has the meso- and metasternum 
•quite black, but it appears to be only a variety. 

BUPLRCTOPS POLLUX, tt.Sp. 

<J. Reddish-casfcaneous, appendages and most of elytra some- 
what paler* Rather densely clothed with short, pale pubescenoe, 

Bead with a strong curved impression, narrow in front, and 
each end appearing as a strong fovea close to the eye, the inter- 
space rather narrow, base obtusely notched, antenna connected 
by a distinctly raised, curved carina. Antenna with second 
Joint rather stout, third slightly longer than wide, fourth to 
.eighth transverse, ninth and tenth somewhat larger, 
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eleventh briefly truncate-ovate, apex feebly produced. Prothorax 
about as long as wide, widest across apical third, thence strongly 
narrowed to apex and arcuate to base; with a strong transverse 
impression close to base; with three deep longitudinal impressions, 
of which the median one is narrower than the others, and is not 
quite continuous to apex. Elytra about as long as wide, sides 
moderately rounded; with eight small basal foveee and with 
rather small and fairly numerous punctures; dorsal strife distinct 
on basal half, but vanishing interiorly. Upper surface of 
abdomen with medio- basal node feeble, and strife very indistinct; 
lower surface slightly flattened along middle. Metasternum 
feebly impressed along middle. Front trochanters obtusely 
dentate. Length 1$ mm. 

5. Differs in being somewhat thinner, antennee thinner with* 
the club smaller, cephalic impressions less deep, metasternum and 
abdomen convex along middle, and trochanters unarmed. 

Jlab. — Tasmania: Mount Wellington, in moss; Launceston(A. 
M. Lea). 

Close to the preceding species, but antenna? slightly thinner, pro- 
thorax less strongly impressed, and metasternum different. The 
head is more deeply impressed than in E. sculptus , and the base 
of prothorax is different. 

On the sides there are a few long hairs scattered about, but 
they appear to be entirely absent from the upper surface. The 
base of the prothorax appears to lx? in two lobes, but the sub- 
basal impression, although somewhat dilated where the longi- 
tudinal ones traverse it, is almost straight. On the only male 
before me, there is a broad flange-like process proceeding from 
near the base of the fifth ventral segment, and very distinct 
from the side; it is probably the sheath of the penis. 

Euplectops niscoPALwnus, n.sp. 

<J. Of a rather pale reddish castaneous, appendages and most of 
elytra somewhat paler. Clothed with rather sparsei pale pubes- 
cence, interspersed with fairly numerous longer halts. 
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Head with a deep and strongly curved impression, the ends of 
which appear as strong infcerooular foveas; base obtusely notched; 
an team® connected by a curved carina. Antennas comparatively 
thin, second joint fairly stout but slightly longer than wide, 
third to eighth small, ninth and tenth larger and more trans- 
verse, eleventh briefly ovate. Prothorax about as long as wide, 
sides strongly and, for the genus, evenly rounded; with a strong 
transverse impression close to base, and with three longitudinal 
ones; of these the median one is narrow and rather short, and 
does not traverse the basal impression; the lateral ones are wider, 
and each terminates in a shallow, fovaate expansion of the basal 
impression. Elytra as in preceding species, except that the 
dorsal striae are distinct for a greater distance. Upper surface 
of abdomen with two very short basal carinie; lower surface 
slightly flattened along middle. Afetaeternum shallowly impressed 
posteriorly. Front trochantere obtusely armed. Length 1 J-l^tnm. 

Hob.-* West Australia : Karridale(A. M. Lea). 

In appearance close to Plectneode* brevicepe, but apical joint 
stouter, prothorax more convex and narrower, with basal impres- 
sions more pronounced and of somewhat different shape. It is 
fairly close to the description of Auleucue rupicollie , but elytra 
with more than four basal impressions, metasternum not piceous, 
and prothorax with the median line almost closed posteriorly. 
The median line is distinct in front, but narrowed behind, and 
scarcely visibly connected with the subbasal impression, a char- 
acter which readily distinguishes it from most species of the 
allied genera. 

The ourved impression on the head is comparatively narrow in 
front, so that from some directions the interspace appears to he 
actually connected with tbs frontal carina. The elub is rather 
small, tlie eleventh joint is no longer than the two preceding 
combined, and is scarcely produced at apex, but, owing to having 
rather numerous apical hairs, appears at a glance to he somewhat 
longer. The medio-basal abdominal node, if present on the types, 
is entirely concealed. 

$5 
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EUPLKCTOPS CONIOICORNI8, II.Sp. 

Reddish*castaneoua, appendages somewhat paler. Moder- 
ately densely clothed with pale pubescence, interspersed with 
numerous longer hairs. 

Head with a strong curved impression, the ends of which are 
close to the eyes, base longitudinally impressed, snremiary 
tubercles oblique and distinct. Antennae with second joint, 
slightly thinner and shorter than first, ninth moderately, tenth 
more strongly transverse, eleventh as long as the four preceding 
joints combined, base truncate, apex rather strongly produced. 
Prothorax rather strongly convex] with a straight, deep, and 
rather wide impression close to base; with three longitudinal 
ones, of which the median one is narrow and continuous 
to base, but not to apex; the lateral ones for portion of their 
length are rather shallow, but each terminates in a fovea te expan 
tion of the basal impression; with fairly numerous and small, but 
quite distinct punctures. Elytra rather strongly convex; with 
eight small basal foveas; dorsal stria* extending almost to apex, but 
very indistinct posteriorly ; with fairly numerous punctures. 
Upper surface of abdomen with two very short oblique basal 
carinre, node apparently absent; lower surface scarcely flattened 
along middle. Metnsternum shallowly subfoveate in middle. 
Front trochanters obtusely armed. Length 1-1J mm. 

$. Differs in having the club Homewhat smaller, cephalic impres- 
sions less pronounoed, metasternum and abdomen convex along 
middle, and trochanters unarmed. 

Hab . — Tasmania : Hobart, in moss; Mount Wellington, in moss 
and fallen leavea(A. M. Lea). 

The antennae have the terminal joint distinctly longer and more 
pointed than in E. OdewaJmii , the clothing is longer, elytra more 
convex, and legs thinner. It is somewhat smaller than the pro. 
ceding species, the antennm more pointed, and clothing longer 
and denser. In general appearance, except as to size, it is much 
like ProloplectM pubescent. 

The median impression on the base of the head is connected 
with the strong curved one, so that from some directions its basal 
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parts appear in two almost semicircular lobes. On an occasional 
specimen the eleventh joint appears as a rather elongated triangle, 
its apex is strongly produced, in the male especial \y t and as it is 
usually terminated by a pencil of hairs, it appears to be con- 
siderably longer thau it really is. The subsutural striae are 
rather less distinct than usual. 

EUPLKCTOPft BKYOPHILUB, n.sp. 

Pale reddish-castaneous, appendages somewhat paler. Moder- 
ately densely clothed with rather long, pale pubescence, with a 
few longer hairs scattered about. 

Read with a deep curved impression, the ends of which appear 
as interocular fovea?, base obtusely notched; antennary tubercles 
fairly large but obtuse. Antennae as in the preceding species, except, 
that the eleventh joint is rather more pointed. Prothorax some- 
what depressed, sides evenly and rather strongly rounded; with 
a fairly deep and wide impression close to base; with throe longi- 
tudinal impressions, of which the lateral ones are short and each 
terminates in a foveate expansion of the basal impression; the 
median impression is very feeble, and invisible from most direc- 
tions. Elytra moderatedy convex, rather longer than usual; with 
eight small basal fovea?; dorsal stria; generally traceable to about 
middle, but distinct only at base; punctures more or less con 
cealed. Abdomen with node absent or concealed; under surface 
feebly flattened along middle. Retanternum shallowly impressed 
along middle. Front trochanter* obtusely dentate. Length 1mm. 

§>. Differs in haying the antennae thinner, cephalic impressions 
less pronounced, nietasbernum ami abdomen rather strongly convex 
along middle, and trochanters unarmed 

Hab , — Tasmania: Wara tab, Hobart, New Norfolk; in all cases 
in mos«(A. M. Lea). 

In general appearance very close to the preceding species, 
except that it is smaller, but with the median line scarcely (on 
some specimens not at all) visible, and terminal joint of antenna? 
even more pointed. The disc of each elytron, as in most species 
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of the genus, is somewhat paler than its base, apex, or suture, 
but the shades of colour are not sharply defined. 

The clothing renders the sculpture of the head rather indistinct 
on some specimens, and on the prothorax more or less obscures 
the punctures, which appear to be fairly numerous. Five males 
before me each have a flange like process much as noted under 
E. pollux . 

Rupmcctops zigzag, n.sp. 

<$. Reddish-castaoeous, disc of each elytron and appendages 
somewhat paler. Moderately clothed with short pale pubescence. 

Head with a deep curved impression, the ends of which appear 
as fairly large and almost closed interocular foveas, base very 
obtusely notched in middle; an ten me connected hy a slightly 
curved carina. Antennae rather short, second joint suhglobular, 
third to eighth very small, uinth and tenth moderately trans- 
verse but still small, eleventh briefly ovate, slightly longer than 
three preceding combined. Prothorax depressed, widest at about 
apicAl third, thence strongly narrowed to apex and less strongly 
to base; near base with a strong, angular impression; three 
longitudinal impressions short, the median one almost round, 
lateral impressions shallow in front, but foveate posteriorly; with 
numerous fairly distinct punctures. Elytra slightly longer than 
wide; basal foveas shallow and indistinct, subsutural striae much 
deeper than usual, dorsal strife very distinct at base, but scarcely 
traceable to middle; punctures fairly numerous. Abdomen with 
raedio-bosal node and striae very indistinct; lower surface scarcely 
flattened along middle. Metaetemum shallowly impressed along 
middle. Length 1 mm. 

Hah — Tasmania : Hobart(A. M. Lea). 

The small size and comparatively large terminal joint of 
antennae, at first appearing to form a onojointed club, are some- 
what suggestive of Limoniatu , but the bead and prothorax are 
not as in that genus. About the size of E, Od*waknii % but head 
and prothoracio impressions, and abdomen of male different 
There are hardly any longer hairs scattered amongst the pubes- 
cence. The head is rather larger than usual, and its curved 
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impression is in parts decidedly narrow. The subbasitl impres- 
sion of the prothorax appears as a V in the middle, with an 
oblique impression connecting it with each side, so that the raised 
basal portion appears, from some directions, rather like a reversed 
W or a broad M, or as two rather wide triangles. The median 
line appears as a short foveate impression, closed at both ends, 
but from some directions it appears very indistinctly connected 
with the basal impression. The fifth ventral segment is gently 
e margin ate at apex, with, beyond this, a rather deep transverse 
impression; seen directly from behind, this impression appears to 
consist of two small fovea*. The front trochanters of the type 
are not clearly visible. 

RuPLECTOPS DKPKKS 81COLL1S, n.Sp. 

Pale castaneous, disc of each elytron and appendages somewhat 
paler. Moderately clothed with short, pale, adpressed pubescence. 

Head with, for the genus, a comparatively shallow curved im- 
pression, the ends of which appear as almost circular interocular 
foveie, base obtusely notched in middle; antennary tubercles 
rather feeble. Antennas rather short, second joint fairly large 
ninth and tenth moderately large and transverse, eleventh trun- 
cate-ovate, about as long as four preceding joints combined, apex 
distinctly produced. Prothorax depressed; near base with a 
straight transverse impression; median line very feeble, the 
lateral impressions represented only by slight expansions of the 
basal impression; with fairly numerous but very small punctures. 
Elytra depressed, slightly longer than wide; with eight small but 
distinct basal foveas; dorsal striae distinct only at base; punctures 
rather more numerous than on prothorax. Abdomen with two 
very short oblique basal carinas, node apparently absent; under 
surface very feebly flattened along middle, Mfitasternnm very 
vaguely impressed in middle. Length 1 mm. 

Ha b. — N. S. Wales: Taonwortb, Clarence River(A, M. Lea). 

The specimens described were seen by M. Raffrav and returned 
as possibly Euphotm eubterranen*, but King described the bead 
of that species as “fronts alte transverse foveolato n and pro- 
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thorax as “ fovea elougata media aniiee.” From E. bryophilnt* it 
differs in being less convex, clothing sparser, antennae less pointed, 
and cephalic sculpture shallower. 

The cephalic impressions, from some directions, appear as three 
fairly large, hut, for the genus, decidedly shallow, isolated fovea?. 
The basal impression of the prothorax, although very distinct, 
is, for the genus, rather shallow; the median line is so faint as to 
be invisible from some directions. The two specimens described 
are probably males, but 1 cannot see the front trochanters of 
either. 

Euplkctopb RASA Lis, n.Hp. 

Pale eastaneons, disc of each elytron and appendages somewhat 
paler. Moderately clothed with short, pale pubescence, amongst 
which are scattered a very few longer hairs. 

I/md with a strong curved impression, the ends of which appear 
as strong interocular foveae, base obtusely notched; antennae con* 
nected by a curved earina. Antennae as in the preceding species, 
except that the apical joint is shorter and much less pointed. 
Prothorax depressed, with a rather wide and slightly curved 
Buhbasa) impression, eliding on each side in a foveate expansion 
(these representing all that are left of the lateral impressions); 
median line very faint; punctures small but numerous and dis- 
tinct. Elytra about as long as wide; with eight small basal 
fovea?; dorsal stria? scarcely traceable lieyond base, punctures 
fairly distinct. A hdonun with a very feeble tnedio-basal node; 
under surface feebly flattened along middle. Afetattemum some- 
what flattened along middle. Hind tibia* rather wider in middle 
than usual. Length mm. 

Hah . — Tasmania ; Waratah, in moss(A. M. l*ea). 

Close to the preceding species, but with more distinct punctures, 
club stouter, tibiae wider, and impressions of head and elytra 
different. It is less hairy than E, hryophitun , with the club 
shorter and less pointed, etc. The median line of the prothorax 
is invisible from most directions. 
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MkBOPRATUS DCWUS, 11. Kp. 

K eddish cuHtaneous, elytra slightly paler, appendages still 
paler. Almost evenly clothed with short white putrescence. 

Head transverse, base distinctly notched; with two rather 
shallow foveie on each side. An ten me scarcely extending to bare 
of prothorax, second joint fairly large and subglobular, third to 
eighth short, ninth and tenth larger, distinctly transverse and 
subequai, eleventh subobpyriforrn, ><pex pointed, the length of the 
three preceding joints combined. Palpi small. Prothorax dis- 
tinctly wider than head, slightly wider than long, widest at 
apical third, where the sides are strongly rounded, with a wide 
and rather deep impression near base, traversed by a median and 
rather feeble impression, but becoming foveate at the impression, 
each side with a large fovea; punctures partially concealed by 
clothing. Elytra about as long as wide, sides feebly rounded; 
with eight small basal fovea*; dorsal stria) distinct at base, but 
terminated lie fore basal third; with moderately distinct punctures. 
M Master num with a small median fovea and feebly depressed 
beyond this to hinder apex. Abdomen with a small inedio-apiosl 
tubercle on second segment, the following ones flattened across 
middle. Leys moderately stout; tibia) feebly inflated near apex, 
the median pair obtusely spurred at apex itself. Length l-ljnun. 

$. Differs in having the metasternum scarcely depressed along 
middle, ventral segments gently convex in middle, and the second 
without a tubercle, the legs somewhat thinner and the antennas 
slightly shorter, with the club smaller. 

Hab,—* W. Australia : Vasse River(A. M. Lea). 

In general appearance close to several species of Euplnctops, 
but second segment of abdomen of male with a tubercle as in the 
species of Mesoplatus. It is smaller than M. Edwar<!$i t not quite 
so wide, and head differently impressed. The two fove» on the 
front of the head are feebly connected, and also connected with 
the others (which are slightly in advance of the eyes), but these 
are not transversely connected; the putrescence, however, some- 
what obscures all the impressions. 
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Bathubodrs in si ok iooi«i*i8, n.sp. 

Palo reddishcastaneous. Clothed with rather long, pale 
puliescenoe, and with numerous long hairs scattered about. 

Head with a narrow and almost straight impression close to 
apex, the impression indistinctly connected on each side with a 
distinct round fovea close to each eye; forehead feebly impressed 
along middle. Antennas long and thin, none of the joints trans- 
verse, seventh distinctly longer than eighth or sixth, eleventh 
somewhat shorter than ninth and tenth combined. I'rothorax 
slightly transverse, widest at about apical third, thence strongly 
narrowed to apex and rather less, but still strongly, to base; 
near base with a strong transverse impression, with a subfoveate 
expansion in middle and another on each side, disc strongly 
elevated, with a wide impression on each side of its middle, the 
same connected with the latero-hasal fovea, and irregularly con- 
tinued across the middle not far from the apex; with an almost 
dosed transverse impression slightly nearer apex than base; with 
irregularly distributed punctures. Elytra with dorsal striae dis- 
tinct at base and shallowly traceable almost to middle; shoulders 
unarmed. Metastemum rather deeply and widely impressed 
along middle. Abdomen flattened along middle of under surface, 
apical segment with a feeble apical node. Trochanter § unarmed, 
length 2-2 J mm. 

9* Differs in being slightly less robust, antenna? somewhat 
thinner, prothorax less inflated near apex, with lateral and basal 
impressions only, and disc less convex, the cephalic impressions 
shallower, raetasternum very feebly impressed along middle, and 
abdomen nowhere flattened. 

Iiab,~- Victoria(C. French); Wand in( National Museum)* 

Readily distinguished from all previously described Australian 
species by the shape of the protborax. On careful examination 
all the prothoraoic impressions can be seen to lie connected, 
although from most directions the transverse submedian one 
appears to be closed; immediately in front of this impression the 
surface from some directions appears to be raised into obtuse 
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tubercles, almost (from Home directions apparently quite) closing 
the passage of the subapical impression. The space directly * 
behind the impression, from some directions, appears to be traur 
versely oblong. 

On this and all the following species there is a more or less 
conspicuous friuge of long pale hairs on each side of the lower 
surface of the head, just l>ehind the eyes. They also all have 
several feeble elevations and depressions at the extreme base of 
the upper surface of abdomen, but as these are more or less 
distinct, according to the position of lit© elytra, it is not con- 
sidered necessary to describe them. 

Batkisojjks tknuicornib, n.sp. 

(J. Reddish-c&staneous, elytra paler, appendages still paler. 
With moderately long, pale pubescence, and with a few long 
hairs scattered about. 

H*ad with a shallow impression between antennary tu Inn-dee, 
which are fairly distinct; with a rather large fovea close to each 
eye, closed behind but shallowly open iu front; base feebly 
notched An ten me long and thin, none of the joints transverse, 
third shortest of all, sixth and eighth slightly shorter than fifth 
and seventh, ninth and tenth rather long, and each not much 
shorter than eleventh. Prothorax about as long as wide, sides 
strongly rounded in front, and more gently to base; near base 
with’adeep sinuous impression; each side with a deep impression 
which is narrowed in front and dilated behind, till it irregularly 
joins in with the subbasal line; near apex with a deep, irregular, 
transverse impression; disc strongly convex, the middle raised 
and in the form of an obtuse triangle overhanging the frontal 
impression; punctures sparse and very irregularly distributed. 
Elytra witu dorsal striae deep and distinct at base, but rapidly 
decreasing tvt depth, and terminated before middle; shoulders 
unarmed Metastei num strongly impressed along middle. Tro- 
chanter* unarmed. Length 1J mm. 

Hab.~X. 8. Wales ; National Park(H. J. Carter). 

In general appearance very close to the preceding species, but 
protborax with different impressions and when seen directly from 
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in front with two medio-spical tubercles instead of evenly rounded; 
seen from the side, there api^ears un obtuse tooth overhanging 
the frontal impression, the lateral impression seems to have an 
isolated granule, and at the base itself there is h small closed 
fovea. 

BaTKISODKS tilBMCOLMS, ii. sp. (Pl.xxi., tig. 2.) 

£. Bright reddish-castaneoiis, appendages very little paler. 
With rather long pale pubescence; with sparse and paler long 
hairs scattered about, 

He ad with antennary tubercles somewhat rounded and pro- 
minent, a narrow impression liefcween them; forehead with a 
narrow longitudinal impression; with a distinct but rather small 
fovea close to each eye, closed behind but narrowly open in front. 
Antennae long and thin. Prothorax lightly transverse, sides 
strongly dilated and with distinct punctures near apex; with a 
deep, rounded fovea, close to base, and shallowly connected with 
an irregular impression on each side of l>ase, the irregular impres- 
sion continued round sides to apex; disc strongly elevated, the 
elevated portion gradually narrowed to apex, which is truncated or 
very gently arcuate and overhangs a frontal excavation. Elytra 
with dorsal stria? fairly deep, but terminated before middle ; 
shoulders somewhat raised but unarmed; with fine scattered 
punctures. Metmternnm rather shallowly impressed along middle, 
with a granule between hind coxae. Trochanter $ unarmed. 
Length 2J-2 i mm. 

m Hah . — Victoria (National Museum, ex E. Jarvis). 

Seen from the side the prothorax appears to be largely exca- 
vated in front, with a tubercle overhanging the excavation; a 
character which will readily distinguish the species from all 
previously described ones. The antennae are much as in the 
preceding species, except that the fifth and seventh joints are 
slightly longer, and the ninth and tenth slightly shorter 


BaTRISODBS APIC100LLIS, H.Sp, 

$• Colour and clothing much as in the preceding species. 
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H*ad father convex; aiifcennary tubercles rather small, a 
narrow impression between them; with a rather large ovate fovea 
close to each eye, closed behind but open in front; base obtusely 
notched. Antenna* as in Ii, tenuicornin. Prothorax slightly 
longer than wide, widest at about apical third, thence strongly 
narrowed to apex and suharcuate to base; with deep irregular 
impressions; disc strongly raised. Elytra with dorsal strive dis- 
tinct only on basal slope, but traceable to basal third; shoulders 
unarmed. Metnaternum strongly impressed along middle. Tro- 
chanter* unarmed. Length 2J mm. 

Jluh. — W. 8. Wales : Tllawtti ra(H. J . Carter). 

The prothorax is very irregularly sculptured; near the base 
there is a deep fovea, from some directions appearing almost 
round, from others somewhat V-shaped ami shallowly and irregu- 
larly connected with the sidt?s. On each side of the base there 
is a small isolated fovea, and two suboblique impressions close 
together and connected at their apices. The dilated sides about 
the apex have distinct punctures, and ure separated from the 
disc by deep lines. The disc is strongly raised and is triangularly 
pointed in front (a character which will reodity distinguish it 
from the preceding species), the point Wing level with the middle 
of the dilated lateral parts; the whole of the space in front, and 
at the sides of it, is largely and irregularly impressed, but the 
impressions are somewhat obscured by the clothing. 

BaTRISODKS PUNCTIFK0N8, n.Hp. 

J. Colour and clothing much as in #. yihbicolti*. 

Head moderately convex; antennarv tubercles rather small, a 
shallow impression between them ; forehead with a distinct 
median line; with a small round fovea close to each eye, closed 
behind, but narrowly open in front. Antenna* as in B . gibbicolli *, 
Prothorax about as wide as long, widest at about one-third from 
apex, thence strongly rounded to apex and more gradually nar. 
rowed to base; with a fairly deep fovea close to base, and irregu- 
larly and shallow ly connected with sides, which are also irregu- 
larly foveate; a shallow impression on each side marking off the 
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dilated parts (which Are densely punctured in front) from the 
disc; disc convex, with the convex part gradually narrowed in 
front, and at apex truncated. Elytra with dorsal at lire fairly 
deep about base, and traceable almost to middle; shoulders un- 
armed and somewhat narrower than usual. Metastemum shallowly 
impressed along middle; with a small granule between hind coxre. 
2 } rochanters unarmed. Length 2 J mm. 

Hab. — N. 8. Wales: lllawaira(tt. J. Carter). 

The prothorax is somewhat as in B. gibbicolli a, but the apex as 
seen from the sides is much less excavated, with the disc less 
strongly raised and its apex not overhanging; the lines marking 
off the dilated sides are also much shallower, with the dilated 
parts themselves punctured only in front. It is also a somewhat 
narrower species. 

BaTRISODKS KKH8HAWI, ll.sp. 

£. Reddish castaneous, elytra and appendages slightly paler. 
Clothed with rather long pale putrescence. 

Head rather more convex and with smaller eyes than usual; 
an ten nary tubercles rather large and obtuse, the space between 
them depressed but without a sutural line; forehead with a 
narrow median carina; a rather short curved impression on each 
side, ending in a slight foveate expansion close to the eye. 
Anteunre long and rather thin, third joint slightly longer than 
second, fifth and sixth each slightly longer than seventh, eighth 
shortest of all, ninth the length of sixth, tenth slightly shorter, 
eleventh somewhat shorter than ninth and tenth combined, 
Prolhorax Jess convex than usual, slightly longer than wide, sides 
strongly rounded and strongly lessened to apex, and less strongly 
to base; near base with a fovea irregularly connected with latero- 
basal impressions; each side with a deep impression appearing to 
terminate suddenly about the middle, but really very feebly con* 
neoted with the apex. Elytra rather wider and less convex than 
usual ; dorsal fttrire traceable only on basal slops ; shoulders 
unarmed. Metaetcrnum widely impressed along middle, the 
impression rather shallow at base, but becoming deeper in thiddle 
posteriorly. Hind trochanter $ strongly dentate. Length 24 mm. 
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Hab . — Victoria: Emerald, in damp places (National Museum 
ex E. Jarvis). 

In general appearance rather close to B* tibialis, but larger 
and stouter, head not quite the same, dorsal striae much shorter, 
tibiw simple, etc. The head is somewhat as in B . bimucronatus, 
but the prothorax is without the conspicuous median channel of 
that species. 

The pubescence »** rather long, but on the two specimens before 
me there are no long hairs scattered about. The mediobasal 
impression on the prothorax from some directions appears in the 
form of a narrow deep isolated line, from others it appears fairly 
large and rounded, with a feeble subtubercular elevation on each 
side of it, the tubercles being quite distinct from the sides; the 
lateral impressions from some directions appear rather deep, but 
from others each appears as an almost rounded and isolated fovea. 

Ecpinkh. 

The males of this genus usually have very distinctive features 
in the metasternum and abdomen, and often in the legs and 
antennse, but the females seldom possess such. 1 think that no 
species of the genus should be described from the female only, 
although this has been done in many instances, with the proba- 
bility of causing confusion. 

It is not always easy to mount single and small (such as all 
species of this genus are) specimens, so that both the under and 
upper surfaces can be examined, but it is absolutely necessary to 
do this in JSupimi, as many species strikingly alike on the upper 
surface, even in such an abnormal feature as a strongly inflated 
fifth antennal joint, are quite readily distinguished by the meta- 
sternum and abdomen. The front trochanters of the males are 
also frequently armed, but the armature is not always easy to 
see, even on specimens mounted ou their backs. The second 
abdominal segment appears to be the first, the true first nearly 
always being almost or quite concealed. 

Of some of the species of which only the male is here described, 
I probably have the female, but not being certain that they are 
correctly mated, I refrain from describing the latter sex 



718 


AUSTRALIAN AND TASMANIAN F8KLAPHIDA, 


EUPINK8 QUINTANA, n.sp. 

g. Piceous-brown, elytra bright reddish-caataneous, legs and 
antrnnie somewhat paler, but club slightly darker. With rather 
long, pale, straggling, sparse hairs. 

Head with a minute j Juncture close to each eye, and ft very 
shallow depression bohind base of each antenna. Antenna) with 
fifth joint inflated, and angularly produced at its inner apex, ninth 
slightly transverse and feebly produced inwardly, tenth more 
transverse and also feebly produced inwardly, eleventh rather 
large and ovate. Prothorax widest at about one-third from apex. 
Elytra with a faint impression on each side of base, representing 
the dorsal stria*. Metasternutn rather narrowly and deeply 
grooved. Second segment of abdomen with a small flattened 
suhoblong median node, rather nearer its base than its apex, 
apical segment flattened in middle. Front trochanters finely and 
acutely dentate. Length 1 mm. 

Q. Differs in having the fifth joint of antenna* scarcely stouter 
(although slightly longer) than fourth or sixth, the club smaller, 
metasternum faintly impressed and only at apex and abdomen, 
and trochanters simple. 

Hah, — Tasmania : Jordan River, Launceston, 8 fconor, Swansea, 
Hobart(A, M. Lea). 

Differs from E. globulifera in having the antennas of both sexes 
longer, metasternum of male apparently strongly carinate 11 on 
each side of sulcus and not tuberculate posteriorly. E nigricepn 
is smaller and differently coloured, with tenth joint of Antennae, 
and metasternum different. 2?, nigri colli $ is larger, with two 
distinct punctures or small fovew between eyes. E. biclavata is 
very differently coloured, with abdomen of male different. E. 
sobrina (from Tasmania) is described as castaneous, with the 
elytral disc paler. E. vitrea (also from Tasmania) is described 
as differently coloured, and the sutural stria scarcely impressed* 
Most of the specimens before me have the prothorax as dark 
as the head, but on some it is not so dark, although never so pale 

* This appearance is due to the rather precipitate sides ot the sulcus, and 
not to any elevation of the surface itself. 
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ah th« elytra; the latter occasionally have the suture feebly 
infuscated. The ninth and tenth joints are slightly darker than 
the eleventh. The clothing on some specimens is very distinct, 
hut appears to I»e easily abraded. 

Two specimens before me (sexes) are entirely pale, but this is 
probably from immaturity. I it appearance they are remarkably 
close to K sulcata , but the second ventral segment has a much 
shorter tubercle. 


Eupinrs distort i corn 18 , II. sp. 

<£. Dull reddisb-castaneous, legs somewhat paler, club slightly 
darker. 

Head rather more transverse than usual, with a shallow impres- 
sion close to each eye, and a somewhat larger but shallower 
impression behind each antenna. Antenna? with fifth joint 
inflated and angularly produced at inner apex, ninth moderately 
transverse and somewhat produced on one side, tenth larger 
than ninth, one side of apex somewhat produced, the other 
excavated, eleventh fairly large, with the inner base strongly 
produced backwards. Prothorax widest at about one- third from 
apex. Elytra rather more strongly dilated posteriorly than 
usual, dorsal stria? traceable at extreme base only. Jletaslernum 
widely and shallowly impressed along middle. Abdomen with 
second segment impressed along middle. Length 1 mm. 

<j>. Differs in having fifth joint of antennas simple, metas torn uni 
not impressed along middle, And abdomen simple. 

Hob. — W. Australia ; Yasse, Boyanup(A. M. Lea). 

In many respects close to H affray’s description of E, diver sicolor, 
but the antenme differ from llaffray’s figure in the ninth joint 
being much less produced, and the eleveuth strongly produced 
obliquely book wards on one side; the fifth is produced on one 
side also. From the original description it differs in several 
respects iu colour. The shapes of the joints of the club readily 
distinguish it from all other species having the fifth joint inflated. 

The upper surface at first appears to be quite glabrous, but on 
careful examination a few pale hairs are to be seen. The 



720 AUSTRALIAN AND TASMANIAN FSSLAPHIPAE, 

abdominal impression from some directions appears to be supplied 
with a minute tubercle on each side of its apex. The legs of the 
male appear to have no distinctive features, but I cannot examine 
the trochanters of the type. 

EUFINKS TUBRRCUL1FKRA, U»p. 

Bright reddish-casbaneous, legs and tip of abdomen paler, 
head much darker, fifth and ninth and tenth joints of an tennis 
lightly infuscated. Upper surface with distinot and rather long 
pale hairs. 

Head with a shallow impression close to each eye, and a still 
more shallow one on each side in front. Antennas with fifth 
joint moderately inflated, ninth and tenth somewhat produced on 
one side, eleventh ovate. Prothorax widest at about one-third 
from apex. Elytra with sides rounded, but apex very little wider 
than bsse, dorsal striae traceable only on basal slope. Metasternum 
distinctly impressed posteriorly. Abdomen with a conspicuous, 
subcorneal, medio apical tubercle on second segment. Front 
trochanters each with a long acute spine. Length 1 mm. 

flab .— New South Wales : 8ydney(H. J. Carter). 

In other species the interocuiar impressions, when present, are 
round and perfect, although often shallow; in the present species, 
however, they open out towards the sides, so that from some 
directions they appear to be semicircular, with the inner side of 
each convex. The fifth joint of the antennie, although distinctly 
inflated, is rather smaller than in other species having it large. 

Agrees fairly well with the original description of J pumilio , 
hut Raff ray notes that species as having the second ventral 
segment with a fine longitudinal carinule extending beyond the 
middle, and the forehead with transverse impressions. There are 
severs! of Schauf uss's species with the fifth joint inflated* about 
which information as to the ventral characters is still required, 
but Raffray has fortunately described such for most of the 
former's species. 

EoPINM OBLONOIFSRA, H.Sp. 

$ . Colours as in the preceding species, Upper surface with 
sparse, straggling, pale hairs, becoming rather conspicuous oil 
abdomen. 
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Head with four shallow impressions. Antennae jdmt» 

inflated and produced on one side of apex, ninth abmi^aalefigtaS' 
wide, tenth rather strongly transverse, eleventh ovate;. » Prdthtirtite 
widest at about apical third, and rather more strongly iKWtcrweob 
to base than usual. Elytra comparatively large, ape* disflinritly 
wider than base; dorsal strife traceable at extmine ; Lase>cm%v 
Me taster num rather strongly impressed along middle*. Abdbiivm 
with an oblong tubercle on second segment, the ,, tubercle $ur* 
rounded l>y a narrow impression. Front trochanter# foebly 
obtusely dentate. Length I V mm. 

Jiab . — New South Wales: Sydney (11. J. Oar t teif). , r ijt# , ( 

Iu general appearance close to E. quintana ^ but abdominal 
tubercle completely isolated by a narrow impression ^somewhat 
as on the prothorax of Bothriderea Maslemi), although from some 
directions it is not very distinct. The front trochanters ape also 
not acutely <ientate, the fifth joint is smaller, and the metasternal 
impression is shallower and more dilated posfi'HoViy. T1J& onty 
male before me was sent mounted on the settle ’ c^rd* Wift ’two 1 
males of the preceding species, and in fact it bear!* V Quite* eitta- 
ordinary resemblance to it, but the v ery d i tfe reh t 7 se<$nd 1 lament 
of abdomen, and front trochanters, readily d'istki^uii/b * thii' tWb 
species. A female mounted and sent on thp same card may 
belong to either species; its abdomen and trochanters are simple,, 
and the fifth joint of antenna* is not inflated? u ' ' ? 

1 J.l'l ,w‘ i > » 

Supines mira, n.sp. 1>t > - vn \ u , 

<J. Bright reddiah-castaneous, legs andelevehlMi'jdftit 1 #! ahtfcnrrt# 
paler, rest of antennae, except basal joints, darker."* i#l ITfj^er stiff*##* 
with very sparse, and rather short, pale bafwi * ■ - 1 ' 1 1 ‘* iu 

Head scarcely visibly impressed close to e*cfh eye, 1 **66 1 

sions behind antennae very faint. AntenmH^iitfth^^bhg^fh^t td 
seventh joints each longer than wide, eighth WhaH*, abbtffc-*S ldhjjj* 
as wide, ninth moderately, tenth strong^ 5 tratoSVbf'ae,‘ 4 eM^edth 1< 
briefly orate. Prothorax comparatively short, libOdV' 

two-fifths from apex. Elytra moderately ’ dflstted* pdSbdHof 1^ ! 
dorsal strisa traceable only at and about base. Metak&iiihtiW* 
56 
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largely excavated along middle, each aide of the excavation near 
the apex with a small acutely conical tubercle. Abdomen widely 
flattened along middle, apical segment shallowly depressed. Front 
trochanters acutely dentate; front tibiae gradually dilated from 
base to beyond the middle, and then suddenly narrowed to apex; 
hind tibiae strongly and acutely dentate near apex, with the 
apical half somewhat inflated. Length 1 min. 

9 Differs in having legs and abdomen simple, and mettvsternum 
unarmed and more shallowly impressed along middle. 

Jlab, — VV. Australia: Swan River, at lights; Vasse River, in 
flood-d&bria(A M. Lea). 

The combination of conspicuously pale terminal joint of 
antenna^, curious front and hind tibia?, with the armed meta- 
sternum of the male, readily distinguish it from all previously 
described species. 

The interocular impressions are so faint and minute that it is 
only with great difficulty that they can be seen at all. The 
metasternal tubercles are very distinct from the sides, and are 
placed immediately behind the hind coxa?. There are 29 females 
before me, but ouly six males. 

Eupines litoralis, n.sp. 

g. Rather pale castaneous. Clothed with very short, depressed 
pubescence. 

Head rather more transverse, and with rather larger eyes than 
usual, interocular impressions very small and faint, frontal ones 
almost or quite absent. Antennae short, fir«t and second joints 
moderately large, third to ninth very small, tenth large and 
moderately transverse, eleventh briefly ovate. Prothorax shorter 
than usual, widest almost at extreme apex, Elytra conjointly 
gently arcuate at base, sides moderately dilated posteriorly; 
dorsal striae entirely absent. Metaaternnm very widely and 
shallowly impressed along middle. Becond segment of abdomen 
with a minute median tubercle. Trochanters unarmed. Length 
1 mm.(vix). 
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9. Differs in having tenth joint of antennee much, and the 
•eleventh slightly smaller; metasternum shallowly impressed and 
only between hind coxcb, and abdomen nontuberculate. 

Hah.— New South Wales: C!ifton(A. M. Lea). 

1 n general appearance close to E. e .rif/na, but elytra very finely 
pubescent, and at base with an even curvature not at all inter- 
rupted by remnants of dorsal strim; and the metasternum and 
abdomen different, E. capitata , which it much resembles, has 
distinct cephalic impressions, and elytra with remnants of dorsal 
stria). R\ loevifron# is shining, and also with remnants of dorsal 
stria*. E . roncolor is described as having a large fovea on the 
apical segment. 

The front and middle tibhe of the male are slightly dilated at 
apex, but the inflation is not conspicuous; occasionally, however, 
owing to the 0 logging of some hairs near the apex of the middle 
pair, these appear to be rather strongly inflated. The club is 
conspicuously two-jointed. The fine pubescence causes the derm 
to appear subopaque. Numerous specimens were taken on a 
beach, under stones, just above high-water mark. 

Eltfinks Caiiticki, n.sp. 

< J. Pale castaneous, appendages somewhat paler, except club, 
which is slightly darker. Clothed with very fine, depressed 
pubescence. 

Head with interocular impressions small but fairly distinct, 
and frontal ones very shallow. Antenna? short. Prothorax rather 
shorter than usual. Elytra with a vague impression close to each 
shoulder, representing the dorsal stria*. Metasternum widely and 
shallowly impressed along middle. Abdomen with a small but 
distinct tubercle in middle of second segment. 2 'rochanters ,un* 
armed. Length | mm. 

Hab . — New South Wales: Gosford, in moss(H. J. Carter). 

In general appearance very close to E . capitata , but male with 
eleventh joint of antennae larger and tenth smaller, tubercle of 
abdomen without a depression behind it when viewed from any 
direction, and metasternum more excavated along middle. Also 
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close in appearance to E. migua (the club of which is as in the* 
male of E. capitata ), but elytral pubescence denser and finer, and 
prothorax rather wider at base. Also very close to the preceding, 
and with pubescence almost the same, although not quite so short, 
but the metasternai excavation is rather shallower, profchorax 
wider at base and a trifle shorter, and elytra with vague remnants, 
of dorsal striae. The antenna* st first appear much the same* but 
the tenth joint is shorter and so more transverse, and the eleventh 
is even more briefly ovate; the ninth joint is somewhat larger, so 
that the club should perhaps be regarded as three-jointed instead', 
of two-jointed. 

Eupinks bituurkculata, n.sp. 

Bright reddiali-castaneous, appendages somewhat paler, head 
generally much darker, suture lightly in fu seated. Upper surface 
glabrous. 

Head without interocular impressions, and the frontal ones 
very shallow and indistinct. Antenna? rather long, ninth joint 
feebly transverse, tenth fairly large hut very feebly transverse, 
eleventh ovate. Prothorax fairly long and strongly convex,, 
widest at about apical fourth. Elytra rather large and dilated 
posteriorly although not to apex; subsutural striae comparatively 
feeble, the dorsal ones entirely absent, Metaeternum rather 
widely and shallowly impressed. Abdimxen with two conspicuous 
tubercles close together at apex of second segment, and slightly 
overhanging the third. Trochanter h apparently unarmed; front 
tibioo moderately dilated at apical third, and then narrowed to 
apex. Length Ll^,mm. 

§• Differs in Sieving the metasternuin much more shallowly 
impressed, the abdominal tubercles absent, and front tibim 
simple. 

Bab . — New South Wales: Sydney, seven specimens in grass 
tussocks(A. M. Lea). 

The sexual characters are much as described by Raffray for 
imlano^tyUfa t^ ( types are from Sydney, and the abdomen 
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the head and abdomen as piceous-black, and the type as from 
Tasmania. 

Home of the specimens have the head no darker than the pro- 
thorax, but on others it is almost black. The dilatation of the 
front tibim, although distinct, is much less so than in several 
other species, and has hardly a trace of a dentate appearance. 

EuPtNKs Hrlkxje, n.Mp. 

Dark pioeous-brown, legs and palpi of a rather dingy casta- 
neoua. Upper surface (except of abdomen, which is very finely 
pubescent) glabrous. 

I lead with a small but rather deep puncture close to each eye; 
frontal impressions absent. Antenna* rather short, second joint 
slightly longer than wide, third to ninth short, tenth large, feebly 
transverse, eleventh ovate, slightly smaller than tenth. Prothorax 
rather short, widest quite close to apex. Elytra about as long 
as wide, apex very little wider than base; without trace* of dorsal 
striae. Metmtemnm rather vaguely impressed along middle- 
Abdomen with a fairly distinct impression along middle of second 
segment. Front trochanter h somewhat obtusely dentate. Length 
l mm. 

Rob . — Tasmania: Huon River, in tussocks; Hobart, in moas(A* 
M. Lea). 

More elongate than E, nigra , and tenth joint of antennas con- 
siderably larger, with metasternum much leas impressed along 
middle. 

One of the specimens before me is almost black, another is of 
a rather dark reddish-brown. The teuth joint is slightly shorter 
than the eleventh, but its bulk is slightly more. I have named 
this species after my eldest daughter, whose quick eyes have 
frequently been of assistance to me, when examining sieviuga 
from mosses and tussocks for insects. 

Eupiwxs bjigriolava, n.sp. 

$> Blockish -brown, elytra dark reddish-brown, legs , somewhat 
paler; antennas slightly darker than legs, but club distinctly 
darker. Clothing as in the preceding species. 
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Head with interocular impressions very minute and frontal 
ones very faint. Antennae with second joint fairly large, tenth 
transverse, and not half the length of eleventh, which is ovate. 
Prothorax and elytra much as in the preceding species, except 
that the latter are rather more dilated posteriorly, MeUx&iernnm 
widely and r&thor shallowly impressed. Ahdovu>n with two small 
tubercles close together near apex of second segment; apical seg- 
ment with a round, shallow' fovea. Front tib'w rather strongly 
inflated to beyond the middle, the inflation ending in a strong 
subtriangular tooth, thence emarginate to apex. Length 1 nun. 
(vix). 

J. Lifters in having the club slightly smaller, metasternunv 
convex, abdomen without tubercles or fovea*, and front tihiee* 
simple. 

Hah . — XasmaniH : Frankford(A. M. Lea). 

In general appearance very close to the preceding species, but 
the tenth joint of male very much smaller than eleventh; and the 
front tibim armed; the latter character will also distinguish it 
from E \ nigra. I have not been able to see clearly the front 
trochanters of the only male before me. 

Eupinks modioa, n.sp. 

Dark reddish-brown, or piceous-brown, elytra not much 
paler, legs and eleventh joint of antenna* still paler, but not very 
pale. Elytra scarcely visibly pubescent, the abdomen with very 
minute, but rather more noticeable clothing. 

Head with interocular and frontal impressions absent or ex- 
tremely faint. Antennoe with second joint scarcely longer than 
wide, third to ninth short, tenth rather strongly transverse, 
eleventh briefly ovate. Prothorax and elytra as in the preceding 
species. Metanterunm samicircularly impressed beyond the middle. 
Abdomen with two very minute granules or fascicles near apex of 
second segment, between which a very faint impression can be* 
seen from some directions. Troohantere apparently unarmed*. 
Length 1-1^ him. 
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9. Differs in having antenna? somewhat shorter, with the chib 
smaller, metasternum impressed only between hind coxm, and 
abdomen without granules or longitudinal impression. 

Hub . — New South Wales: Ourimbah, in moss; Forest Reefs — 
Tasmania: Huon River(A. M. l^on). 

From E. nigra distinguished by the very feeble impression on 
metasternum and much smaller abdominal granules; from E. 
Helena: by the different tenth joint of antennae; from E . niyriclava 
by the unarmed tibiie; and from E. bicolor by the shorter antennae 
and very different abdomen. 

Fupinkh IND18TINCTA, n.sp. 

< J. Dark piceous-brown, elytra somewhat paler, appendages still 
paler, but nob very pale. Upper surface glabrous, except of 
abdomen, which is very finely pubescent. 

Head with interocular impressions absent, and frontal one* 
extremely faint. Autennie with second joint subglobubir, third 
to ninth short, tenth fairly large and transverse, eleventh briefly 
ovate. Prothorax and dytra as in the two preceding species, 
Metasternum rather widely and shallowly impressed. Abdomen 
with a feeble impression on second segment. Front trochanters 
very obtusely dentate. Length 1 mm. 

Hah. — Tasmania; Launceston, in tussocks; Huon River, Hobart 
(A. M. Lea). 

Distinguished from the three preceding species, and from E. 
bicolor > by the basal segment of the abdomen, which has a minute 
median impression marking the apex of a feeble triangular depres- 
sion, the base of which is at the apex of the segment. Both 
impression and depression are extremely feeble, however, and 
both can usually not be seen at the same time. From some 
directions the median depression appears as a minute tubercle. 
The tenth joint of antennas is distinctly larger than in either of 
the two preceding species, but is smaller than in E* Helenas. 

1 Borne specimens, which are probably females of the species, 
differ from the males in being slightly smaller, antenna shorter 
with tenth joint much smaller, metasternum impressed only 
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bibetwaen the hiud cox«, abdomen without impression And tro- 
bfolmnfcers edentate. 

EuPINKS TIBlALtS, II. sp. 

Colours and clothing as in the preceding species, except that 
the club is darker. 

Head without visible interocuiar or frontal impressions. Ati- 
fcelihro with second joint fairly large, tenth moderately large and 
! transverse, eleventh ovate. Prothorax and elytra as in tile three 
preceding species, except that the latter ate rather more dilated 
posteriorly. Metasternum largely impressed along middle, and 
with an obtuse tubercle behind each hind coxa. Abdomen with 
a fairly large impression on second segment, the impression 
^ diluted posteriorly, and at each side of its apex with an obtuse 
tubercle; apical segment with a distinct but rather shallow 
impression. Front trochanters obtusely dentate; front tibiae 
j somewhat inflated near apex, and thence suddenly lessened to 
'^jalex itself. Length 1 \ mm. 

//aft.— New South Wales: Wollongong(A. M. Lea), 
la general appearance very close to E . nigriclava , but an ten me 
with tenth joint larger; front tibi® thickened near apex but not 
Obtusely dentate; and abdomen and roetasternum somewhat 
j difFej^nt. The tenth joint is almost as large as in the preceding 
species. It is also very close to E . nigra, but front tibia* con- 
.^iderably stouter, excavation of basal segment morp pronounced, 
jvi ( th its marginal tubercles more conspicuous. In E, Helenas the 
si^Sjpf the elytra are somewhat rounded, but lines drawn fiom 
shoulders to the apices would be parallel to each other; in 
tjiree preceding, species such lines would be somewhat diver* 
and in the present species still more noticeably so. 

,f w ‘ Eupinrs inkrmis, n.sp. 

$ pt a rather dark reddish-brown, upper surface of head And 
of. ^bdomen somewhat darker, legs and two epical joints of 
P»l* castaneou*. Upper surface wijt}i very sparse, 
hairs. 
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Head without interocular impressions, the frontal ones feeble 
3jut fairly distinct. Antenna comparatively Jong, second joint 
•fairly large, third to eighth each slightly longer than wide, ninth 
subglobular, tenth moderately transverse and rather amnll, 
eleventh ovate. Prothorax moderately long, widest at about 
apical third. Klytra slightly longer than wide, shoulders strongly 
rounded, a vague depression within each shoulder representing 
^remnants of dorsal stria?. Metasternum rather strongly impressed, 
the impression dilated posteriorly. Abdomen with a feeble longi- 
tudinal impression extending, with interruptions, to apex. Leys 
unarmed, length l mm. 

I tab.—’ New South Wales : Sydney (A. M. Lea). 

In general appearance close to K . pnllipos, but without a con- 
spicuous puncture near each eye, antenna' differently coloured, 
.and apex of abdomen not paler than the base. K \ mira, which 
1ms the terminal joint of antennae pale, is otherwise coloured, and 
.lias four of the tibia? armed in kite male. 

Eupinks H«cuKVa, limp. 

<J. Of a rather bright pale oastaneous; appendages somewhat 
•paler. Upper surface glabrous, except of abdomen, which is 
dinely pubescent. 

Head without interocular impressions, and frontal ones rather 
faint. Antennae with second joint rather large, tenth rather 
small and feebly transverse, eleventh ovate. Prothorax rather 
*horfc, widest quite close to apex. Klytra rather strongly dilated 
posteriorly and much wider at apex than at base; dorsal sti 4 i«s 
wery faintly traceable, and only at extreme base. Metaslemvm 
shallowly' impressed. Abdomen with a slightly raised and curved 
^cawia at apex of second segment, the convex side of the carina 
directed towards base, apical segment with a large curved impres- 
sion. Front ahd hind trochanters obtusely dentate; front tibiae 
•dilated to beyond the middle, and thence emarginate to apex. 
Length V mm. 

ifoi.^Mew South Wales : Nepean Kiver(A. J. Coates). 

•In some respects close to K. tuberosa, but head and ciub uot 
iafuscated, and carina or tuberole of abdomen at axtremeAp tat 
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of its segment, instead of close thereto. Also close in appear- 
ance to E. aurora , but smaller, second segment of abdomen not 
Muhopaque, its tubercle of different shape, ami apical one without 
two setae directed forwards. From some directions the front 
tibia 1 appear conspicuously dentate. 

EuPINKH TAHHAMN, li.Hp. 

Reddish-castaneous, elytra ami appendages somewhat paler. 
With comparatively dense and somewhat golden pubescence, 
rather sparser on prothorax than elsewhere. 

Head with two small but fairly deep and conspicuous inter- 
ocular fovea* ; frontal impressions small but fairly distinct. 
Antenna* fairly stout, second joint very little longer than third, 
second to fourth subglobular, fifth somewhat longer and more 
cylindrical, sixth and seventh moderately, the eighth more 
strongly transverse, ninth fairly large, acutely produced at outer 
apox, tenth larger and of somewhat Irregular shape, eleventh 
slightly larger than tenth ami briefly ovate. I* rolhorax rather 
short, widest at about apical third, with minute, but traceable 
punctures. Elytra slightly longer than wide, dorsal striae deep 
at base and distinct to middle of disc; with fairly dense and quite 
distinct punctures. Matafttemum rather widely and deeply 
impressed along middle. Abdomen with a small but conspicuous 
medio apical fascicle on second segment, apical segment very 
shallowly impressed. Trochanters aparently edentate; femora 
and front tibia* rather stout; hind tarsi with basal joint minute, 
second large, about one-third the length of tibia and inflated to 
one side of apex, apical joint fairly large but partially concealed by 
second; middle tarsi with first joint small but larger than on the 
hind pair, second large, but not much larger than third, and much 
smaller than the second of the hind tarsi; front tarsi with first 
joint small and the second larger but not longer than third; each, 
terminated by a single claw. Length If mm. 

$. Differs in having the club with smaller and simple joints, 
metasternum convex along middle, abdomen non-fascioulate, and 
hind tarsi with second joint shorter and not produced at one side 
of apex. , * 
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Hab. — Tasmania : Mount Wellington, Waratah, in moss (A, 
M. Le a). 

The hind tarsi are very peculiar, and had the species been 
before M, Rattray it is possible that he would have referred it to 
a new genus. Tt is unusually large for Eupint 5$, and with the 
dorsal stria' and elytra! punctures quite distinct. The under 
surface of the tenth joint appears to have a feeble fascicle at its 
apex, and from certain directions this causes it to appear feebly 
tuberculate. 

Kufinks uapitata King. 

A male of this species from the late Rev. R. L. King’s Collection' 
is before me. I ts mctasiernmn is widely ami rather shallowly 
HulcHte. Basal segment of abdomen with a feeble median node 
(from some directions this appear# to he setnidouble and marking 
the apex of a very short and feeble longitudinal impression) 
immediately behind which is a feeble transverse impression at 
the apex, but invisible from certain directions. The apical seg- 
ment is widely and rather feebly impressed. In addition to the 
transverse impression on the head, mentioned by King, there is 
a very feeble rounded impression towards each side. The upper 
surface is clothed with very line pubescence. 

Eupinbs biol a vat a Raffr. 

A specimen of this species, from the Victorian Alps, is in the 
National Museum, Melbourne. 

Ku pines sulcata Sharp, 

The male of this species is readily known by the infiated fifth 
joint of antennae, which is obtusely produced to one side, and by the 
conspicuous median carina on the under surface of the abdomen. 

Hab . — W.A.: Swan River, Beverley — Queensland : Dalby — 
New South Wales: Sydney. 

Eupinbs laticlava Schauf.(JSnyaa;i#). 

A specimen* before me, from the Clarence River, in New South 
Wales (the type was described as from Tasmania) probably 

* It was tent to M. Raff ray some years back, but returned without 
eomment, although his attention was specially drawn to it. 
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belongs to this species, Schaufuss described the antenna as 
4; 10-articnlatu , articulU 8-10 wide clavati*, nano faliore” The 
Clarence River specimen, from above, certainly appears to have 
but 10 joints, with the ninth widest; but from below the supposed 
ninth joint is seen to be really the tenth, the true ninth being 
small, and projecting to one side, but not sufficiently so to be 
seen from above; the eighth is large and strongly transverse, 
tenth largest and widest of all, sides rounded, one side of base 
ernarginate and produced, the other feebly ernarginate and not 
produced, eleventh briefly obpyriform. 

From above, the eighth appears larger than from below, the 
true tenth appears larger at one end than the other, but scarcely 
ernarginate; the others appear as from below. 

The specimen is a male, with the metasternum gently concave 
*and with a minute tubercle on each side of middle of apex; and 
second segment of abdomen, on its under surface, with a fiat 
feeble mediobasal elevation, appearing semidouble from some 
directions, 

IRvbaxis PAHViDKNs, n.sp. 

. Dark reddish-castaneous; legs slightly paler, elytra bright 
caataneouH, but suture darker, tenth joint of antennae piceous, the 
eleventh palest of all With short pale pubescence, more notice- 
able on abdomen than elsewhere, 

l lead with two large, closed, interocular fovea, and a fairly 
darge interantennal impression. Antenna* with first joint fairly 
-large and subcylindrical, second subglobular, fifth distinctly longer 
than fourth or sixth, seventh and eighth short and aubtriangularly 
produced on one si$e, ninth larger and very obtusely produced 
on one side, tenth rather large aud subtrapeziform, eleventh ovate, 
mot as long as the two preceding combined. Prothorax widest at 
.about apical third, sides strongly rounded, with a large fovea on 
eitrfh side near base, with a deep curved impression connecting 
them, the impression but slightly expanded in middle. Elytra 
rather large; dorsal stria distinct, some what carved and vanishing 
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close to spex, witli irregularly distributed punctures; epipleural 
furrow deep, iiglitly curved and terminated at about one-fifth 
from base und apex. Upper surface of abdomen with a small 
medio-basal node, on each side of 'which itt an extremely short 
stria; lower surfaoe somewhat flattened in middle. Metaeternnm • 
widely flattened or very. gently concave in middle; on each side, 
just behind hind coxjb, witli a fairly large subcorneal tubercle. 
Front tibia?, lightly curved; very feebly dentate slightly nearer 
base than apex. Length 1 mm. 

9 . Differs in having thinner antennae, with none of the joints 
produced inwards, and the eleventh as long as the ninth and' 
tenth combined; the abdomen is convex on its under surface, and . 
the metasteruum and legs are unarmed. 

}fab > — Tasmania : Hobart, Mount Wellington, Long Bay; in 
nu>fu»(A. M. Lea). 

In many respects close to E . quadriceps but smaller, darker, 
and front tibiie more curved and almost simple, instead of with 
a conspicuous median tooth or emargiuation, and with the ninth 
joint as well as the seventh and eighth produced to one side. 
From E. adumbrala it differs in the front tibiae with the tooth » 
nearer the base, body more robust, and metasternum with a* 
conspicuous subapical tubercle on each side. 

Some specimens have the abdomen almost piceous. The ninth.* 
joint of antennae is sometimes almost as dark as the tenth. From 
some directions the seventh and eighth joiuts of the male appear 
to be cpitye acutely produced inwards, and the latter to be very 
small; the, sixth also from some directions appears to be obtusely 
produced inwards; the tenth on some appears to have a small 
suhl>asal inner spine, but this is simply due to pubescence. The 
dentition of the front tibiae is feeble, and from most directions 
invisible, although fairly distinct from others. 

In thi% as in many other species of the genus, the seventh, 
eighth and ninth joints appear of differeut shapes according to< 
the point, they are viewed from. The sixth and tenth, and even* 
the eleventh, are also occasionally subject to such variation. . 
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KYBAXIS QtJADItlTUBKHCULATA, 

£. Colour and clothing much as in the preceding species. 

Uead with rather wider impressions than in the preceding 
species. Length 1 J-2 miu. 

Hab. — Tasmania: Huoit Hiver, in tussocks; Hobart, Buruie, 
Marta wall, \Varatah(A. M. Lea). 

The colour is much as in the preceding species, except that the 
darker parts are rather less dark, and that the elytra] suture is 
scarcely deepened in colour. The tenth joint of antenna* also 
although always decidedly darker than the eleventh, is occasion- 
ally no darker than the preceding ones. The antennae at first 
appear to be alike in structure, but the fifth joint, although longer 
than the sixth, is scarcely perceptibly longer than the fourth, the 
sixth and seventh appear to be produced for a short distance 
inwards for their entire length (instead of subtriangularly, 
although from some directions * lie seventh appears subtriangularly 
produced), the eighth is much as in that species, whilst the tenth 
is rather smaller. The prothorax, elytra and abdomen are the 
same, hut the metastarnum lias two small tubercles (each much 
smaller than the single one of the preceding species) behind each 
of the hind coxso; the front trochanters are finoly but acutely 
dentate, and the front tibiae are rather strongly dentate at about 
one-third from the apex, with the space between the tooth and 
the apex i tnelf einargiuate; in the former species the tooth, which 
is very feeble, is distinctly nearer the base than the apex, and, 
except at the tooth itself, the curvature of the tibiae is not inter- 
fered with. The females of the two species are practically 
i nd is ting uisli able. 

In many respects close to E, quadriceps but smaller, and fifth 
to eight joints not quite the same; the emargination of the front 
tibiae is also distinctly nearer the apex. The two small tubercles 
on each side of the motastevnum distinguish it from & adumbrate. 
In some respects close to the description of E> grandie (§> only 
known to Raffray) but smaller, and head not darker than pro* 
■thorax, <kc. 
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KyUAXIS CRA881PE8, II. «p. 

( J. Of a rather bright reddish-castaneous, elytra and legs some- 
what paler, tenth joint of an tenure somewhat infuscated and 
conspicuously darker than eleventh. W ifch short, pale pulresconce. 

Head with two round, closed, interucular fovore of moderate 
size; with a rather large interantenna 1 impression. Antenme with 
first joint fairly stout and widest near apex, fifth distinctly longer 
than fourth or sixth; sixth, seventh and eighth produced on one 
side, ninth and tenth trapeziform, tenth distinctly larger than 
ninth, eleventh truncate ovate, very little longer than tenth. 
Prothorax about as long as wide, sides strongly rounded and 
widest at about one-third from apex; each side near base with a 
large fovea, the two connected by a deep impression across 
middle. Elytra comparatively narrow at base; each somewhat 
membranous and obtusely produced at middle of apex; dorsal 
s trite deep at base and distinct to near apex, with small but 
numerous punctures; epipleural furrow deep, almost straight and 
extending to one-fifth from base and apex. Upper surface of 
abdomen with a transverse medio-basal node, and without strire 
or carinre at sides of same; lower surface flattened in middle. 
Metaeternum with a small tubercle close behind each of the hind 
ooxoo. Middle trochanters strongly but obtusely dentate, front 
still more obtusely dentate; four front femora very stout; front 
tibiae rather strongly curved, very feebly dentate at about basal 
third; middle tibiae rather stout and obtusely produced at apex. 
Length 2$ miu. 

Hab . — Tasmania ; Zeehan(K. Findlay). 

The four front femora are unusually stout, and in many respects 
it agrees with Kaffray’s description of E.Jtavipes (from New South 
Wales), but ninth joint of an tenure not three times as long as 
eighth, the apical joint pale, and abdomen without carinre. In 
Raffray’s description he says; "Carimilis abdominalibus brevibus, 
divergeutibus, et parmn disfcautibus,” but Schaufuss says : u Ab- 
dominis . . . ptimo props auturam oblique bistriolato.” 

From some directions the sixth, seventh and eighth joints 
appear to be produced on one side, and the produced points then 
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directed forwards, the three appearing identical in this respect p 
but from other directions each joint appears of different shape, 
with the sixth decidedly larger than the eighth, and not at all 
pointed. From some directions the tip of the eleventh is seen 
to be slightly bent inwards. The subbasal prothoracic impression 
is produced backwards at its middle, so that the base itself 
appears to be in two lobes. 

ByBAXIS ALKATORIA, n.Sp. 

$. Bright castancous, tarsi paler; club infuscated except apical 
joint, which is palest^ of all. With very short pale pubescence 

Head rather longer than usual; with a deep, round, closed 
fovea, of moderate size, close to each eye; and a smaller one 
straight in front, and just behind insertion of antennie. Antennae 
with first joint fairly stout, second subglobular, fifth about twice 
the length of fourth, and more than twice the length of sixth, 
seventh slightly produced on one side, eighth smaller and more 
strongly produced, ninth somewhat irregular on one side, tenth 
considerably larger and trapeziforra, eleventh almost as long as 
ninth and tenth combined. Prothorax about as long as wide, 
sides strongly rounded and widest «t about twodifths from apex; 
with a fairly large, raijmd fovea, on each side near base, and .a 
much smaller one in middle, the three without connecting impres- 
sions. Elytra almost as long as wide; dorsal afcrigi distinct to 
near apex; punctures indistinct, with a narrow .marginal atria, 
but epipleural furrow absent. Upper surface of abdomen with* 
a small medio-basal node; lower surface with a transverse depres* 
sion at apex of second segment. MetagUrnum gently concave in 
middle. Lege longer than usual; front and middle troclianters 
obtusely dentate; front tibiae ratter suddenly curved at apex. 
Length 2 nun. 

JK*&.r-~New South Wales : Sydney{A. M. , 

The unique male was seen by JML. Kaffray some, years ago, but 
returned without comment. Thf tenth joint K i» slightly paler 
than the three preceding ones, bat is conspicuous ly^ darker tJmi* 
the eleventh. From the other aperies havbig>t^el^ 
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paler than the preceding ones it is readily distinguished by the 
sculpture of bead, and under surface of abdomen, and by the 
absence of an impression connecting the prothoracic foveas. 

The fovea on the head are placed exactly as on the four of a 
die; the interooular ones are smaller than in the three preceding 
species. There is an obtuse tubercle on each side of the meta- 
sternum, but the tubercles, instead of being erect, are pressed flat 
down, so that they overhang the hind coxce; in consequence they 
are not readily seen, and at first they appear to be really attached 
to the coxw. 

RyBAXIB AOUT1DEM8, n.Hp. 

Of a bright pale oastaneous, legs and palpi still paler, apical 
two-thirds of antenna* infuscated. Abdomen finely pubescent, 
elsewhere almost or quite glabrous. 

Head rather large, with a fovea of moderate size close to each 
eye, and with a rather vague interantenna] impression. Antennas 
with first joint suboylindrical, second subglobular, fifth slightly 
longer than fourth, but sc&roely, if at all, longer than sixth, 
eighth very small, ninth larger and produced on one side, tenth 
large, eleventh slightly narrower than tenth, but slightly longer 
than ninth and tenth combined. Prothorax distinctly transverse, 
sides strongly rounded and widest at about two-fifths from apex; 
each side near base with a large fovea, the two connected by a 
strongly impressed curved line, that is scarcely dilated at its 
middle. Elytra rather wide; dorsal atria* distinct almost to apex, 
with small but fairly numerous and distinct punctures; epipleural 
furrow deep, lightly curved and extending to about one-fifth 
from base and apex, marginal stria rather deeper than usual. 
Upper surface of abdomm with a very short oblique stria on each 
side of the mediobasal node; lower surface slightly flattened in 
middle. Metaetemum concave along middle. Front trochanter t 
each with a long tiiiu tooth; front tibiae moderately curved, the 
four hind ones longer and more noticeably curved, the hind pair 
spinose at apex. Length 1|-1$ mm. 

llab.— W. Australia : Banbury, Vasse River(A. M. Lea). 

61 
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The dark club, which i« rather larger than usual, with the 
acute armature of the front trochanters, render this species very 
distinct. 

The eleventh joint is slightly paler than the tenth, but not 
distinctly so, and is considerably darker than the basal joints* 
From some directions the tenth joint appears feebly bidentate on 
one side, but this appearance (although alike on two specimens) 
may be due to the clothing. One specimen was seen by M. 
Raffray some years ago, but returned without comment. 

Rybaxis atriclava, u.sp. 

Dark reddish-castaneous, head and abdomen black; append- 
ages, club excepted, almost flavous. Upper surface with short 
pale pubescence, more noticeable on abdomen than elsewhere. 

Head with a round closed fovea of moderate she close to each 
eye, and with a fairly deep interanteunal impression. Antennae 
comparatively thin, first joint cylindrical, fifth slightly longer 
than fourth or sixth, sixth than seventh, and seventh than eighth, 
ninth larger, tenth still larger, eleventh rather briefly subovate, 
about as long as ninth and teuth combined. Prothorax not much 
wider than long, widest and strongly rouuded at about one-third 
from apex; latero-basal foveas and connecting impression as in the 
preceding species. Elytra moderately long, each slightly produced 
in middle of apex; dorsal striae deep at base, and distinct almost 
to apex; with fairly distinct but irregularly distributed punctures; 
epipleural furrow fairly deep, lightly curved and rather nearer 
marginal stria than usual. Upper surface of abdomen with two 
small medio-ba3al nodes. Metasternnm on each side, exactly 
half-way between the middle and hind coxas, raised into a very 
obtuse tubercle, the apical inner portion feebly striated. Front 
tibia: very feebly dentate at the middle; hind pair spinose at 
apex. Length! | mm. 

9. Differs in being thinner, antennae shorter, abdomen convex 
along middle of undersurface, metasternum unarmed and not 
striated, and legs unarmed. 

lJab. — Victoria: Mai lee (National Museum), 
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The entirely dark club, curious me tas tern urn and front tibbe, 
render this species very distinct. The undersurface of the abdo- 
men of the type-male appears to be concave along the middle and 
obtusely tuberculate in places, but is so gummy that I may be 
mistaken as to the tubercles; and, as it is rather damaged, it was 
<nofc subjected to treatment to remove the gum. 

The elytra, except at base and suture, are slightly paler than 
the prothorax. The three apical joints of the antenme are almost 
black; and from no direction do any appear produced on one 
side. The front tibiae from the base to the middle very feebly 
increase in width, and then rather suddenly decrease and become 
very feebly curved to the apex; from the middle, a seta projects. 
I have regarded them as dentate, but that is perhaps hardly 
•correct, 

Ryhaxis vaiuabilis, n.sp. 

Of a rather bright reddish castaneous, appendages slightly 
paler, abdomen slightly darker, hosd still darker, sometimes 
almost black. With fairly uniform, pale, and rather short 
pubescence. 

Head with a fairly large round closed fovea close to eaoh eye; 
and with a large, shallow, interantennal depression, Antennie 
rather long, first joint rather stout and subcylindrical, fifth slightly 
longer than fourth and just perceptibly longer than sixth, seventh 
and eighth decreasing in length, ninth slightly longer and wider 
than eighth, tenth decidedly larger and trapeziform, eleventh 
slightly longer than ninth and - tenth combined. Prothorax 
almost as long as greatest width, sides widest and strongly 
rounded at about one-third from apex; each side near base with 
a large fovea, the two connected by a strong curved impression, 
which is slightly drawn backwards at middle; with a narrow 
impression almost at extreme base. Elytra dilated posteriorly; 
dorsal s trite deep at base and very distinct to near apex; with 
rather distinct but irregularly distributed punctures; epipleural 
furrow deep, straight, and short. Upper surface of abdomen with 
a transversely oblong medio basal node; lower surface gently 
flattened in middle, the penultimate segment feebly concave in 
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middle. Metastemum gently depressed Along middle. Four 
fi-ozit trochanters each with a small but acute tooth; tibi® rather 
long. Length 2-2£ mm. 

g. Differs in having shorter antenna* with smaller club, epb 
pleural furrow shallower, abdomen rather strongly convex on 
under surface, metasternum gently convex and trochanters 
unarmed. 

Hah . — Tasmania (National Museum), Mount Wellington, 
Hobart, two specimens from fungi, and others from moss (A. M. 
Lea). 

A moderately elongate species, much the shape of E \ adumbrata , 
but tenth joint not darker than eleventh, and tibiae unarmed. 
In some respects close to description of E . ovenstsmis , but head 
dark and with different sculpture, and hind tibiae not strongly 
curved at apex. 

The head is sometimes but little or no darker than the pro- 
thorax, but is usually conspicuously darker; the abdomen is 
usually just perceptibly darker than the elytra. One specimen 
has the elytra (except the extreme outer and apical edges) and 
abdomen (exoept the tips of the segments) deep black. Another 
has the elytra and abdomen entirely black. Another has the 
abdomen black (except the tips of the segments) and the elytra 
(the discs slightly diluted) and prothorax much darker than usual. 
Another has the whole body of a uniform shade of reddish* 
castaneous, with the appendages slightly paler. In all, however, 
the antennae are uniform, the tenth and eleventh joints not being 
at all contrasted in colour. From some directions the interooular 
foveas appear to be shallowly open in front, but I think they 
should be regarded as closed. The epipleural furrow commences 
at the basal fourth, and terminates just beyond the middle, so 
that it is shorter than usual 

RyBAXIS H1R3UTA, IJ.sp, 

$ Ot a rather bright reddish -castaueous, elytra (suture and 
base excepted) and appendages somewhat paler, With short and 
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rather sparse pale pubescence; in addition, with some longer hairs 
scattered about. 

Head with a deep, round, closed fovea, of moderate size, close 
to each eye; and with a distinct interantenna] depression. 
Antennas with second joint subglobular, fifth slightly longer than 
fourth or sixth, ninth slightly longer and wider than eighth, 
tenth larger and trapeziform, eleventh rather briefly truncate- 
ovate, about as long as ninth and tenth combined. Prothorax 
distinctly transverse, widest and strongly rounded close to apex; 
with a large fovea on each side near base, and a somewhat 
smaller one in middle, the three connected by distinct curved 
lines; extreme base with a row of rather coarse but partially 
concealed punctures. Elytra rather wide, dilated to l>eyond the 
middle; with eight small bnsal foveas; dorsal striae deep at base, 
but less distinct elsewhere than usual; punctures sparse and 
indistinct; marginal stria deeper than usual but epipleural furrow 
absent. Upper surface of abdomen with a transversely elongate 
mediO'basal node, from each side of whiob proceeds a distinct 
oblique stria; lower surface with a feeble depression in middle of 
second segment. Metasternum widely and rather strongly con- 
cave. Middle trochanters acutely dentate ; four front tibiae 
moderately stout, the hind pair decidedly thinner and spinose at 
Apex. Length l$-lf mm. 

9 . Differs in having shorter antenna?, with the club somewhat 
smaller, under surface of abdomen moderately convex, meta- 
sternum depressed along middle only, and legs unarmed. 

Hob. — Tasmania : Huon River, Mount Wellington, 8 touor( A. 
M. Lea). 

In appearance somewhat like large specimens of JR. 6-foveeUa 
and if. elactrica, but the three subbasal foveas of prothorax con- 
spicuously joined together, although the connecting lines are 
rather less deeply impressed than usual. 

The longer hairs appear to be absent from some of the speci- 
mens before me, but are really present, being pressed down 
amongst the pubescence, this being due to the treatment received. 
One specimen it entirely pale oastaneous, probably from imma- 
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turity. The first joint of the antenna is really distinctly longer 
than the second, but as its base is more or less concealed from 
certain directions, it appears to be even shorter than the second, 
or at least no longer. Between the antenna, from some direc- 
tions, there may be seen three impressions, the ordinary one but 
of rather smaller size than usual, and a smaller foveate one quite 
close to the base of each antenna, the three being obscurely con- 
nected together. 

A malo from Mount Wellington differs from the typical form 
in having the interocular fovea open in front (from some direc- 
tions, however, they appear closed), the elytra with more distinot 
punctures (especially near suture), and the dorsal stria more 
distinct and longer. As in all other respects, however, even as 
to the longer hairs scattered about (an unusual feature in the 
genus), it agrees with the typical form, it is not considered 
advisable to regard it as more than a variety. 

It YB AX 18 AGANTHO0TBRNA, n.sp. (Plate xxi., fig.3). 

Of a rather dark reddish-castaneous, elytra and appendagea 
paler. Moderately clothed with short, pale pubescence. 

Head with a fairly large, round, deep fovea, close to each eye, 
and a moderately deep depression between antenna. Antenna 
rather long, first joint stout, second shorter than third and scarcely, 
if at all, wider, fifth slightly longer than fourth and sixth, seventh 
and eighth shorter, ninth longer and wider, tenth distinctly longer 
than wide, eleventh very decidedly curved, its inner base concave. 
Prothorax moderately transverse, sides widest and strongly 
rounded at about apical third; each side near base with a large 
fovea, the two connected by a strong curved impression, which* 
is drawn backwards, but scarcely foveate, at its middle. Elytra 
about as long as wide; dorsal stria deep at base and distinot to 
beyond the middle; punctures rather indistinct; epipleural furrow 
deep, lightly curved, and extending to about one'fiftfo from base r 
and one-fourth from apex. Undersurface of abdomen concave in 
middle, a distinct tubercle projecting backwards from each side 
of the depression on third segment. AfetaeUmum gently and 
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widely concave, but just behind intercoxal process of meaostemum 
with a strong, acutely conical tubercle or spine. Lege rather 
long; front trochanters obtusely dentate; front tibiae thin, with 
a distinct median tooth. Length 2$ nun. 

Hab. — Queensland (Taylor Bros.), Ooen(H. Hacker). 

The antennae approach those of R. hyalina , but the eleventh 
joint is distinctly longer and thinner, and slightly concave on one 
aide of base, the ninth and tenth are also longer. But the whole 
insect is larger, the legs are longer, and the metasternum and 
abdomen are very different. The species is perhaps the most 
distinct one of its genus. 

Of the two specimens before me, one has the head conspicu- 
ously darker than elsewhere; the other is distinctly paler, with 
the head but little darker than the prothorax. From some 
directions the tenth joint appears to be but little longer than 
wide, but from others it appears almost twice as long as wide; the 
ninth is also of somewhat irregular shape. From some directions 
the dorsal strife appear geminate towards the base. 

RyBAXIS BRYOPHILA, n.sp. 

Bright reddish-castaneous, elytra and appendages slightly 
paler. With short, depressed, pale pubescence. 

Head with a large round fovea close to each eye, and one of 
larger sise in the middle in front, but slightly behind antenna. 
Antenna comparatively stout, seoond and fifth joints almost as 
long as wide, third and fourth feebly transverse, sixth moderately, 
seventh, eighth and ninth strongly transverse, tenth large, its 
inner apex Acutely produced, eleventh briefly ovate, very little 
longer than tenth. Prothorax distinctly transverse, sides widest 
and strongly rounded at about one- third from apex; each side 
near base with a large fovea, middle with a somewhat smaller 
one, the three connected by distinct but narrow lines. Elytra 
dilated posteriorly, but not to apex; with six small basal fovea; 
dorsal stria sharply defined on basal three-fifths, but then 
vanishing; with numerous fairly distinct punctures; epipleural 
furrow short Lower surface of abdomen gently flattened in 
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middle. Meiasternum widely and shallowly concave. Front 
trochanters rather acutely dentate; front tibiae regularly increas- 
ing in width, but near apex suddenly and strongly etnarginate to 
apex itself, the emargiuations rather densely clothed, middle 
tibiae rather acutely mucronate at apex, the hind pair less notice- 
ably so. Length 1^-lf mm, 

Differs in having somewhat shorter antennie, with none of 
the joints produced inwards, the tenth much smaller, the eleventh 
simple at its inner base and fully twice the length of the tenth, 
the undersurface of abdomen oonvex, met* sternum less widely 
and more shallowly concave, and legs unarmed* 

Hab. — Tasmauia; Hobart, Mount Wellington, New Norfolk. 

The body is somewhat as in B. S-fovsatu, but the an tennis are 
stouter and shorter, tenth joint different, abdomen non -carinate, 
etc. On some specimens the elytra are of a uniform shade of 
colour, but on others the suture, sides and apex are slightly darke 
than elsewhere. The medio-frontal cephalic fovea is larger than 
the interocular ones (with which, from some directions, it appears 
to be vaguely oonneofced), closed in front and not circular. The 
eleventh joint of the male on the undersurface has a slight depres- 
sion in which the produced inner apex of the tenth can be fitted. 
From some directions the eighth and ninth are seen to be pro- 
duced inwards. The epipleural furrow is short; It commences 
and is fairly deep at about the basal fifth, but rapidly shallows 
and terminates about the middle; in the female it is less distinct 
than in the male* 

Abundant in moss, and a few specimens taken from tussooks, 
and rotting leaves. 

Rybak is palmda, n.sp. 

<J. Of a rather pale oastaneous, appendages still paler. With 
short, pale, and, for the genus, fairly dense pubescence. 

Head comparatively wide, with(for the genus) a rather small 
fovea close to each eye, and with a rather shallow subfrontal 
impression. Antennas comparatively thin, second joint fairly 
Urge, third to sixth of about even sis e, seventh and eighth some- 
what smaller, ninth slightly larger, and tenth slightly larger stifl. 



BY ARTHUR M. LIA. 


745 


eleventh ovate, slightly longer than the three preceding joints 
combined. Prothorax strongly transverse, sides strongly rounded, 
widest close to apex; with a rather large, and somewhat trans- 
verse fovea, on each side near base, and with a small round 
median one; with numerous small punctures. Elytra moderately 
transverse; dorsal stri® distinct, more noticeably curved than 
usual, and terminating at apex itself close to the suture; with 
numerous small punctures; marginal stria distinct but epipleural 
furrow absent. Abdomen somewhat flattened along middle of 
under surface, the apical segment with a rather shallow longi- 
tudinal impression. Metasternum rather widely concave in 
middle; but the depression closed posteriorly. Four front tro- 
chanter* obtusely dentate; fcibiie rather long. Length l-l \ ram. 

Hah , — Queensland : Cairns(H. Hacker’s No. 204). 

In general appearance fairly close to R. electrica , but the 
middle trochanters distinctly dentate, and tenth joint of anteim® 
much smaller, so that the eleventh appears to be conspicuously 
larger, although it is about the same size iu both species; and, in 
fact, the club appears to be one-joiuted only. 

The cephalic fove® are placed as in the preceding species, but 
the two have little else in common. The three prothoracic fove® 
are disconnected, but from some directions a faint impression can 
be seen proceeding inwards from each of the lateral fove®, but 
not quite touching the median one. 

Rybaxis macbocephala, n.ap. (Plate xxi., fig.4). 

g. Bright reddish-castaneous; elytra and appendages slightly 
paler* With short, pale pubescence. 

Head much larger, wider, and more convex than usual; with a 
small fovea fairly close to each eye,butnot depressed between anten- 
nae; with rather dense distinct punctures. Antenn® with third 
and fourth joints slightly shorter than aeoond and fifth, sixth to 
ninth stilt shorter, tenth larger and somewhat transverse, eleventh 
large, ovate, about as long as the four preceding joints combined* 
ProAorax distinctly transverse, sides widest and strongly rounded 
toward* apex; with dense clearly defined punctures; with a fairly 
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large fovea on each side near base, and a small one in middle. 
Elytra not much wider than long, dorsal ntrias finely impressed 
to just beyond the middle, and then vanishing; marginal stria 
deep, but epipleural farrow absent. Underaurfaoe of abdomen 
with two conspicuous parallel ridges extending to apex of second 
segment, third and fourth not traceable across middle. Meta- 
Btemum strongly ooncave in middle, the concavity bounded be- 
hind by a thin intercox al lamina; with a small fovea close to 
each of the middle coxie. Tibia rather long, especially the hind 
pair, which are also rather strongly curved at apex. Length 1 } 
mm. 

Hab> — N. 8. Wales: Illawarra, Grose Valley, Blue Mountains^ 
a single male from each locality (H. J. Carter). 

The enormous hoad(in the female it is probably smaller) readily 
distinguishes it from all other species of the ge nus(or indeed of the 
family) known to me. The medio-bosal fovea of the prothorax is 
not connected with the sides, although there is an impression on 
each side which almost touches it and the lateral ones; the 
species therefore belongs to M. Haffray's second group of the 
genus, although he would i>ossibly regard it as representing a 
new genus. 

The interocular fovece are smaller and more distant from th* 
eyes than usual; from some directions they appear to be closed, 
but from others a vague depression can be seen opening out in 
front from each of them. The antennse appear to have the club* 
one-jointed, as the tenth joint, although decidedly longer and 
wider than the ninth, is very much smaller than the eleventh. 
There are fairly numerous punctures on the elytra, but they are 
much less distinct than those on the prothorax. 

The males of the species here described may be tabulated aa 


follows : — 

A. Fovea of prothorax disconnected, 
a. Abdomen with two conspicuous parallel ridges on 

undersurface macroe*phata. 

a#. Abdomen without such ridges, 
fr. Metasternum with two depressed tubercles over- 
hanging coxa altatoria. 

bb. Metasternum without tubercles pallida* 
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A A. Fovt® of prothorax connected. 

B. Front tibiee edentate. 

c. Antennw of uniform colour variability 

cc. Antenna with dub dark acutidm a. 

BB. Front tibi® dentate or eniarginate. 

C. E pi pleural furrow absent hirnuta . 

CC. Epipleural furrow present. 

D. Metasternum without tubercles bryophita . 

DD. Metasternum with one conspicuous tubercle acanthotterna. 
DDD. Metasternum with four small tubercles, qnadritubcrculata. 
DDDD. Metasternam with two tubercles. 

E. Four front femora very stout cra»$ipes. 

EE. Femora not conspicuously stout. 

F. Tubercles muoh nearer hind than 

middle coxte purvidtns, 

FF. Tubercles equidistant from mid* 

die and hind coxte cUritlavtx. 


Kybaxis Hahti Blackb. 

In these Proceedings for 1900 (p. 151), M. Kaflray stated that 
this name was a synonym of R. Isidoras t basing this statement 
on the description of the intermediate tibia, There are before 
me, however, two species which have the four front tibiae peculiar,, 
and these I believe to be R. Harti and R , Isidore * . 

The legs and an ten nos of R . Isidore* (the male which I refer to 
R . Isidore* agrees with the description of R. anlilope ; it is rather 
larger than the female) are stouter than in R. Harti, the front 
tibia are more noticeably armed, and the median pair with the 
armature of the strongly emarginated portion rather less con. 
apicuous; the second joint of antenna is also considerably larger, 
The elytral striation is more pronounced, and the upper surface 
of the abdomen has the oblique impressions still shorter. But 
the two are readily distinguished by the terminal joint of the 
antennie. In R. Harti the apical joints are infuscate (Blackburn 
Bays “ apicem versus infuscatis ”), In R. Isidores the eleventh 
joint is conspicuously paler than the tenth (Sohaufuaa say* 
11 artioulo ultimo . . , * pallid is ”)« 
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The type of R, hidorce was from King .George’s Sound; my 
•specimens (sexes) are from Vaase (not far from the Sound) and 
Swan River. 

Rybaxis Is i dor® Schauf. (R> antilope Raffr.(l)). 

R. Harli is not a synonym of this speoies (see above note). 
But I think the male has been described by M. Raffray under 
*fche name of R. antilope. 

Rybaxis rlbctrica King. 

This is probably the commonest species of Peelaphidm in Tas. 
mania. It may l>e taken abundantly in moss and fallen leaves, 
and on fence-tops, etc., at dusk. 

Var.A. — Numerous Tasmanian specimens before me appear to 
represent a variety. They differ from the typical form in being 
slightly larger, slightly more depressed, and with the small basal 
fovere of elytra rather more pronounced. The colour also is 
rather brighter. Some of the larger of these specimens closely 
resemble R . 6-foveata % but have the eleventh joint of antenna 
•distinctly smaller. 

PSBLAPHUS F0VMVKNTRI8, ll.Sp. 

<J. Bright reddish-castaneons, palpi and tarsi paler. Very 
sparsely clothed with pale depressed pubescence; elytra not 
fringed at apex, but with the pubescence forming three feeble lines 
on each. Undersurface with dense white pubescence on base of 
abdomen, on mesosternum and at apex of prosternum. 

Head rather narrow, with a continuous median groove but 
somewhat irregular between eyes, without tubercles between eyes. 
Antenna long and thin, all the joints distinctly longer than 
wide, first longer than the three following combined. Palpi elon- 
gate, club of apical joint elliptic, rather more than one-third the 
length of peduncle, which is moderately curved. Prothorax much 
longer than wide, rattier strongly convex; with four eubbasal 
fovea, all feebly connected together, the outer ones produced 
slightly backwards. Elytra much shorter than abdomen, not 
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much wider than long; sutural stria distinct, the others feeble. 
Under surface of abdomen with a rather deep, suboval, median* 
fovea. Motasternum with a wide, polished, median excavation, 
continuous throughout but narrowed to base. Length 2£-2f mm; 

9 . Differs in the metasternum being flattened along middle, 
and the abdomen without a fovea. 

Tasmania : Mount Wellington, Hobart, Waratah(A. 

M. Lea). 

From some directions each side of base of prothorax appears to- 
be supplied with two deep grooves, with a narrow carina between 
them. The species is longer and narrower, with the basal joint 
of antenna longer than usual, and the sexual characters very 
pronounced. Of the twelve specimens before me, six were taken 
from moss, and six from fallen leaves. 

PSKLAPHOS TOBXHCUMVBNTR18, n sp. 

(J. Bright reddish-castaneous, palpi and tarsi somewhat paler" 
Sparsely clothed with pale, subdepressed pubescence; elytra 
fringed at apex, and with feeble lines of pubescence on disc. 
Undersurface with dense white pubescence at base of abdomen, 
on mesosternum, apex of prosternum and middle of neck. 

Head moderately long, with a distinct median channel from 
base to apex, but irregular between eyes. Antenna moderately 
long, first joint os long as the three following combined, second to 
eighth but little, or not at all, longer than wide, ninth and tenth 
longer than wide, and combined about equal to eleventh. Palpi 
elongate, club of apioal joint about half the length of peduncle, 
this distinctly curved. Prothoram very distinctly longer than 
wide, with five subbasai impressions. Elytra much shorter than 
abdomen, about as long as wide; sutural stria distinct, discal 
fairly distinot. Undersurface of abdomen stvongly convex in 
middle, and at its highest part with a strongly raised truncated 
tubercle. Length 2£ mm. 

9, Differs in having shorter antenna and abdomen non-tuber- 
culate. 
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Bab . — Tasmania: Mount Wellington, Hobart; four specimens, 
from iuor8(A. M. Lea). 

In general appearance close to the preceding species, but the 
antenna shorter, elytra fringed at apex, and the male characters 
very different. 

The head appears to have, from some directions, two conspicu- 
ous interocular tubercles, but these are due principally to the 
•median groove, although partly also to their own elevation. The 
tnedio-basal impression on the prothorax is separated from the 
others by a feeble carina on each side; the lateral ones are longi- 
tudinal, the intermediate ones transverse. From some directions 
there apjtears to be a strong transverse subbasal groove slightly 
interrupted on each side of middle. 

PsBLAPHUS VILLOSUS, II. sp. 

Bright reddish-castaneouM, legs and antenna paler, tarsi 
and palpi somewhat fiavous. Clothed with long straggling dark 
setue, on the elytra(which are not fringed at apex) rather sparser 
on disc than elsewhere. Under surface with dense pale pubescence 
at base of abdomen, on each side of mesosternum and on apex of 
prustornum. 

Head moderately long, with a wide but feeble median channel. 
Antenna* moderately long, first joint as long as second and third 
combined, second stouter and slightly longer than third, third t-o 
eighth about as long os wide, ninth und tenth subglobular, not 
longer than wide, their combined length about equal to eleventh. 
Palpi elongate, club of apical joint more than half the length of 
peduncle. Prothorax much longer than wide, with a moderate 
and somewhat curved subbasal impression, dilated in places by 
five feeble fovea, of which the lateral ones are oblique and almost 
isolated. Elytra much shorter than abdomen, much wider than 
long; sutural and discai stria distinct, the latter strongly curved 
and continuous. Basal segment of abdomen, on undersurface of 
first segment, with a wide, shallow, median, longitudinal impres- 
sion. Length 1$«1 } mm. 
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9* Differs in having somewhat shorter antennas, and legs and 
abdomen without a longitudinal impression. 

Hab ♦ — Tasmania : Launceston(A. M. Lea). 

In It affray’s Table would be associated with P. pUosus and P. 
longepilosuB ; from the former distinguished by the non-tuber- 
culated head, and from the latter by the cephalic groove being 
feeble posteriorly and sides of prothorax non-carin&te. 

The cephalic groove from some directions appears to be termi- 
nated between the eyes, but from others is seen to be feebly 
continued to the neck. From some directions there appear to be 
two feeble interocular tubercles, but this appearance is due 
entirely to the groove. 

PSKLAPHlfS BRYOPHIMJfJ, n.sp. 

9 . Bright reddish-castaneous, appendages paler. Clothed with 
very sparse, long, straggling, dark sefcie. Undersurface with 
dense white pubescence at base of abdomen, on mesos tern uni, 
apex of prostern uin and head. 

Head rather long, channel wide and shallow in front, deeper 
and narrower behind, but interrupted between eyes. Antennae 
long and thin, all the joints distinctly longer than wide, first 
slightly longer than second and third combined. Palpi long and 
thin, club of apical joint less than half the length of peduncle. 
Prothorax much longer than wide, sides evenly rounded; with a 
strong and somewhat curved subbassl impression, connecting 
*five small fovea), of which the lateral ones are longitudinal and 
almost disconnected. Elytra much shorter than abdomen, dis- 
tinctly wider than long, base narrower than usual; subsutural 
and diacal striie distinct, the latter narrowly impressed and 
terminated before apex. Legs rather thinner than usual. 
Length li mm. 

Hab, — Tasmania; Frankford, in moss (A. M. Lea). 

Thinner than the preceding species, auteunm considerably 
longer, long hairs longer and sparser (on the elytra there are 
only seven of them ou the type), and head distinctly grooved 
4 *> neck. It has much the size and appearance of P. donyatv*, 
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but antennae longer And body with long clothing. The hea<> 
from some directions appears to be feebly lobed, but there are no 
distinct interocular tubercles. 

PSBLAPHUS PULCHKLLU8, n.Sp. 

9 . Bright reddish-casbaneous, some parts darker. Clothed with 
long, straggling, dark set®, on the elytra (which are feebly 
fringed at apex) confined to sides, and rather denser on apical 
half of abdomen (where there are a few pale, short set® inter- 
spersed) than elsewhere. Undersurface with dense white pubes- 
cence at base of abdomen, on mesosternum and head. 

Head elongate, with a continuous median channel, interrupted 
in middle by a small granule; with two tubercles between eyes. 
Anfceun® rather long, first joint as long as second and third com- 
bined, ninth and tenth rather long, their combined length dis- 
tinctly more than that of eleventh. Palpi elongate, oluh of 
apical joint one-third the length of peduncle. Prothorax dis- 
tinctly longer than wide, base much wider than apex; with a 
rather strong, subbasal impression, connecting five shallow fove®, 
of which the lateral ones are deeper, longitudinal and almost 
isolated. Elytra no shorter than abdomen, about as long as 
wide, apex not twice the width of base; sutural and discal stri® 
distinct, the latter narrow, rather strongly curved and continuous 
throughout. Length 2^ mm 

Hob .— Tasmania : Frankford(A. M. Lea)— -New South Wales: 
Illawarra(H. J. Carter). 

A beautiful species, with long hair somewhat as in P> pilot us 
and the two preceding species, but otherwise very different. In 
some respects close to P. longepilosu$ x but head conspicuously 
bitubereulate and sides of prothorax not carinate. The elytra 
are also without long hairs except at the sides. 

The elytra are brightly oastaneous, but somewhat darker along 
suture and apex, where the colour is much the same as that of 
head and upper surface of abdomen; the prothorax is of a 
chocolate-brown. The antenn® are slightly paler than the head, 
but darker than the legs, except that the knees are infuseated. 
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The palpi are almost flavoua, but with the upper surface of the 
club an dark hs the rest of the head. From some directions the 
tubercles between the eyes are very conspicuous, and from others 
there appear to be two conspicuous tubercles between the bases 
of the an ten me. 


PsELAPHOPHUS B1KODOSUS, n.Sp, 

jJ. Reddish-castaneous; upper surface, except elytra, darker; 
palpi flavous. Clothed with fine, recurved, dusky pubescence. 

Head with a fairly deep but rather small fovea close to each 
eye; antennary ridges separated by a shallow depression. Antenna* 
rather thin, passing middle costae, first joint fairly stout, as long 
(when seen from below )as the two following joints combined, second 
slightly longer than third, third to eighth small and subequal, 
ninth larger and subglobular, tenth larger again, eleventh some- 
what irregularly ovate. Prothorax about as long as wide, gently 
increasing in width to near apex, near base with a strong and 
slightly curved impression; marked with a few indistinct punc- 
tures in middle, and terminated on each side by a short, deep, 
longitudinal impression. Elytra wider than long, each with a 
strong sutural, and a strong curved disoal stria, becoming sub- 
foveate at base. Ahdovim with second segment large, and on 
undersurface with a shallow median impression (scarcely a fovea)* 
Motasternum with a large, but rather shallow apical impression. 
Undersurface of head with two very distinct, round, flattened 
tubercles* Femora stout, tibiae lightly curved. Length If* 2 mm* 
g. Differs in having undersurface of abdomen convex, meta- 
sternum narrowly impressed in middle of apex, femora thinner, 
and tibiae straighter, 

ffab.~ Tasmania: Burnie, Frankford (A. M. Lea). 

Larger and wider than P, davatut , P. unicolor t or P> bicolor 
and sculpture of head somewhat different. From the description 
and figure of R atriventrie , the absenoe of a single large inter* 
ooular fovea at once distinguishes it. On one epeeimfen the upper 
surface of abdomen (except the margins) is blackish-brown. 

58 



754 AUSTRALIAN AND TASMANIAN PSKLAPIIVDAS, 

Tyraphus major Sharp. 

There are before me three of each sex of a species that agrees 
well with the description of this species. But one specimen was 
before Sharp, and he considered it a male, although stating that 
the “ metasternuin and hind body are not impressed." The type, 
however, was a female. The male differs in having a distinct 
tubercle on the middle of the undersurface of the large abdominal 
segment; seen directly from above, this tubercle appears as a 
short carina, but from the sides it appears suhtriangular. 

IJab, — W. Australia : Vasse (in flood-debris). 

Ctrnibopxus noctivagub, n.sp. 

$. Pale reddishcastaneous, appendages somewhat paler. Moder- 
ately clothed with pale, scale-like setae, denser at apex of elytra 
and on the basal segments of abdomen than elsewhere. 

Head with two very shallow foveas between eyes. Antennas 
rather long, first joint as long as second, but from some directions 
apparently shorter, second stouter and slightly longer than third, 
third to seventh small and subequal, eighth to eleventh about 
three-fifths the total length of antennae, eighth cylindrical, dis- 
tinctly longer than ninth or tenth, these subequal inter **, eleventh 
elongate-elliptic, slightly longer than ninth and tenth combined. 
Three apical joints of palpi each with a long, thin, appendage. 
Prothorax lightly transverse, widest near apex, thence very feebly 
decreasing in width to base; with a large but rather shallow sub- 
basal fovea. Elytra each with a distinct sutural stria, and a 
rather less distinct, and somewhat curved, discal one. Meta- 
sternum deeply sulcate. Abdomen with third segment large; its 
undersurface somewhat flattened (scarcely impressed) in middle* 
Legs long and thin. Length 1 mm. 

9 , Differs in having shorter antennas, of which the ninth joint 
is no longer than the eighth, the tenth distinctly longer and 
stouter than the ninth (but shorter than in the male), and the 
eleventh joint shorter and stouter then in the male and almost 
as long as the four preceding joints combined. The third ventral 
segment is also regularly convex. 
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Hak — Queensland : Cunnaiuulla, attracted to lighfcs{H. Hard- 
eaatle)-~New South Wales: Tamwortb(A. M. Lea). 

Close to the description of 0. parvus hut base of protborax 
decidedly narrower than near apex. Very close to C. vernal**, 
but smaller, eighth joint slightly longer and thinner, and spines on 
undersurface of head much less distinct, The absence of an ab* 
dominal fovea in the male distinguishes it from (7. rivulari*. 

CTEifi 80 PHus LONGfcoHNls, n.sp. (Plate xxi., fig.5). 

Of a rather dark redd ish -castaneoua, appendages somewhat 
paler, abdomen darker, except at tip. Clothing much as in the 
preceding species. 

Head with two rottnd and rather shallow foveie between eyes. 
Antennas decidedly longer than usual; first joint stouter than 
second and slightly longer(but from some directions apparently 
shorter), second stouter and slightly longer than third, third to 
seventh small and subequal; eighth to eleventh about two-thirds 
the total length of anfcenme; eighth cylindrical, almost the length 
of ninth and tenth combined, ninth and tenth subequal, eleventh 
elongatesubelliptic, distinctly longer than ninth and tenth com- 
bined. Three apical joints of palpi each with a long thin append- 
age. Prothorax moderately transverse, sides widest at apical 
thivd, thence distinctly decreasing in width to base, which is not 
much wider than apex; with a fairly Urge but rather shallow sub- 
basal fovea. Elytra each with a strong sutural stria, and a 
lightly curved disoal one not quite so strongly impressed; with 
numerous distinct punctures. Metaeternum deeply eulcate. Ab- 
domen with third segment large, its undersurface feebly flattened 
{not at all impressed) in middle. Leg* long and thin. Length 
1^ mm. 

g. Differs in having shorter antennae, with the third to ninth 
joints short and subequal* the tenth stouter and longer than 
mnth(but much shorter than in male) and the eleventh shorter 
and stouter than in the male, and as long a* the four preceding 
combined. 

Hub — Tasmania; Jordan River, in flood*d$bm(A. ML Lea) 
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The long eighth joint o! the antennso of the male readily dis- 
tinguishes it from all other species known to me. C. Andersoni 
(certainly described from a male) has the eighth joint of the same 
length; but the species is described as about twice the length of 
the present oue, and is the largest as yet recorded from Australia. 

Naroodkb takia King, 

A cotype of this species is before me; its front trochanters are 
obtusely tuberculated, scarcely armed, and its ventral segments 
are convex, so it is probably a female. The front angles of its 
prothorax appear from some directions as small subconioal tuber- 
cles. King says “ angulis anticis aeutis ” and again “ the angles 
in front being acute.” In his figure however(Plate v., fig.l) the* 
apices are not shown as acute as in my specimen, and the elytra 
are figured as considerably longer than they really are*. King 
described A. pnlckra as a different species, but afterwards(p.lQ6) 
stated it was the male of N. varia\ lie did not; however, describe 
the abdomen, nor the armature of its legs. 

A specimen from Mount Kosciusko agrees fairly well with 
King’s description of A. pulchra , and with his figure of the palpi 
(Plate v., fig,2a), except that the joints are more inflated towards 
the apex and thinner towards the base. The colour, however, 
is not as described “ Fumosus, nmeulis nigris irregu lari bus ” but 
is of an almost uniform diugy brown; this, however, may be im- 
material. Its front trochanters are large, and each has a strong 
tooth directed outwards and about the size of that on the femur, 
which is rather larger than on the cotype of A. varia . Its ventral 
segments are somewhat flattened along middle, and the second is 
shallowly transversely impressed. 

Narcodks nigriventbis, n.sp. (Plate xxi., fig. 6). 

Black, head and prothorax dark brown, elytra and legs red* 
dish -cAs taueous, but club and femora more or less infusoated. 
Clothed with short and pale, but rather stiff pubescence. 


# In a later note, however, he states that the figure is unsatisfactory. 
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Head distinctly transverse, very little wider across eyes fclian 
•at extreme base; with a narrow depression between antennaTy 
ridges, and with two small interocular foveas; coarsely and densely 
|>unctate. Antennae passing middle coxae, first joint subcylindri- 
cnl, its base partially concealed, second slightly shorter and 
stouter than third, the others to eighth feebly decreasing in 
•length, ninth about twice as long and twice as wide as eighth, 
tenth slightly larger than ninth, eleventh subovate, as long as 
ninth and tenth combined. Prothorax transverse, sides very 
little rounded, base not much narrower than greatest width, which 
is near apex; with a large, shallow, medio-basal impression, and 
a feeble subbasal one on each side; punctures as on head. Elytra 
widely transverse, much wider at apex than at base; dorsal striw 
traceable almost to apex; with several very feeble depressions; 
•coarsely and densely pu net ate. Abdomen with second and third 
segments large and dilated posteriorly, fourth parallel -sided, fifth 
and sixth decreasing in width; lower surface with a large shallow 
depression. Metanternum densely punctate, fiat in middle. Legs 
rather long; front trochanters each with two small acute teeth of 
almost equal size; front femora acutely dentate near base; middle 
trochanters each moderately acutely dentate; four front tibiie 
somewhat curved and obtusely spurred at apex, hind tibia? longer, 
Jess curved, and not spurred. Length 2J-2J mm. 

$. Differs in having the antennae shorter, with the club some- 
what smaller; prothorax with sides slightly more rounded, and 
abdomen gently convex on undersurface. 

lfab .~» Tasmania : Evandale Junction, in tussocks(A. M. Lea). 

.Readily distinguished from N \ varia by the front angles of the 
prothorax rounded off in both sexes, and by the bidentate front 
trochanters also of both sexes. The abdomen and metasternum 
are also darker than the other parts of the body. 

There is no sexual difference in the armature of the front legs. 
The clothing appears to be slightly maculate, but this is due more 
to slight inequalities of the surface and its disposition, than to 
shades of colour. Along the upper surface of the abdomen there 
Appear to be three very vague stripes. The palpi are peculiar* 
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the second joint is long, with the basal -half thin and strongly 
curved, and the apex inflated, third short and subovate, but pro* 
duced at apex into a long and thin spur, fourth thin at the base 
and dilated towards apex. The inedio-hasal prothoracic impres- 
sion is not very distinct. 

Palimuolus fratkr, n.sp. 

<£. Reddish-castaneou.s, appendages paler, upper surface of head r 
prothorax, and abdomen dark brown or black, shoulders and 
apex of elytra and kneea more or less inf uscated. With rather 
dense pubescence, paler on under than on upper surface. 

Head with a wide and rather shallow fovea close to each eye, 
a feeble medio-bas&l impression, and a deep frontal one. Antennae 
comparatively stout, first joint as long as second and third com- 
bined, second to eighth feebly decreasing in length but of even 
width, ninth strongly transverse and wider than eighth, tenth 
slightly longer and wider than ninth, eleventh ovate, almost as 
long as eighth to tenth combined. Prothorax slightly longer 
than wide, with a deep rned io-basal impression, narrowly con* 
nected with extreme base, each side with a strong impression,, 
somewhat dilated near base, interrupted near middle and trass- 
able almost to apex. Elytra about as long as wide; with four 
small basal fovere and numerous minute punctures, Meta sternum 
with a wide shallow median impression. Undersurface of abdo- 
men with a wide shallow impression, common to four segments. 
Middle trochanters strongly, the hind ones very feebly, armed; 
hind tibiae with a short, subapical spur. Length 3$-3 mm, 

J. Differs in having somewhat thinner antenme, metastertxuur 
flat along middle, abdomen gently convex on undersurface, and 
legs unarmed. 

Il*\b> —Tasmania : Now Norfolk, in tussocks of grass (A. M. 
Lea). 

In genera) appearance very close to the species described by 
Rafray as P. Victoria of King, but the mate with thinner 
antennas, the apical joint of which is without an oblique impress 
sion on its undersurface, abdomen without an obtuse tubercle 
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towards the aides of the fourth segment, the impression shallower 
and different at apex, the spurs of the trochanters shorter, and 
the hind tibiae very different The spurs of the hind tibiae are 
readily seen from most directions, but they are much smaller 
than in the other described species, and appear to consist of a 
few seteo forming a small fascicle. The females are rather shorter 
and more compact, but otherwise much as iu P. Victoria*. From 
the male of P. mirandus (to whioh it is closer) it differs iu the 
abdomen being wider, with its impression more pronounced and 
apex different, the metasternum not bifoveate in front, snd the 
hind tibiae feebly spurred. 

PaLIMB 01,US FKMORALIS, n.Sp. 

Pale castaneous* Rather densely pubescent. 

Mead with a large shallow fovea close to each eye, with an 
impression from base to apex, deep at apex, fairly distinct at 
base, but scarcely traceable on middle. Antennae not very stout 
first joint slightly curved, slightly longer than second ami third 
combined, fourth to eighth of about even size and each feebly 
transverse, ninth larger and moderately transverse, tenth slightly 
larger than ninth, eleventh ovate, as long as ninth and tenth 
combined. Prothorax and elytra much as in the preceding species. 
Metaetemum with a large semiciroular fovea behind each median 
com, each fovea about two-thirds the length of the metasternum 
itself. Undersurface of abdomen with a wide shallow depression 
common to several segments. Pour hind trochanters strongly 
dentate; front femora somewhat ourved and each with a strong 
obtuse tooth, which is provided at apex with a thin elongate 
fascicle; bind tibia* with a strong acute spur at about one-fourth 
from ap*x. length 2| mm. 

, JStaA— Auatralia(T. Blackburn). 

A single male, without locality, given to me years ago by the 
Rev. T. Blackburn as Tyrue mirandus Sharp; but evidently wot 
that species, although with similar hind tibia, The front femora, 
however, are vtfry remarkable, and as a species before me (sbi 
below) agrees perfectly with Sharp’s description of 3?. 
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X prefer to regard that one as correctly identified. From that 
species it differs (besides in the front femora) in the metasternum 
having the basal foveie considerably larger, the four hind tro- 
chanters more acutely armed, and the apex of abdomen somewhat 
different. The curvature of the basal joint of antennas is not 
visible from above. 

Although the type appears to be immature, it has been described, 
as the remarkable front femora readily distinguish it from all 
previously described species. 

Palimbolus elkoans, n.sp. (Plate xxi,, fig.T). 

Reddish-castaneous, legs, palpi, elytra, and upper surface of 
abdomen somewhat paler; elytra somewhat infuscafced on sides 
near base and apex, and on suture at apex; upper surface of 
abdomen feebly infuscated in places. With rather dense but 
somewhat unevenly distributed and more or less golden pubes- 
cence. 

Head rather narrower than usual, strongly convex, with a 
shallow impression on each side near summit of convexity, with 
a deep impression in front. An ten nee, for the genus, rather 
thin, first joint as long as second and third combined, fifth 
slightly longer than fourth or sixth, eighth not transverse, ninth 
and tenth rather large and feebly transverse, eleventh ovate, 
scarcely as long as ninth and tenth combined. Prothorax much 
longer than wide, strongly convex, with a rather large but shallow 
mediobasal impression, each side with a continuous impression, 
but somewhat irregular about middle. Elytra at base much 
wider than widest part of prothorax, sides increasing in width to 
near apex, with fairly distinct but irregularly distributed punc- 
tures, and with several basal impressions. Abdomen with stronger 
margins than usual, those of the third segment strongly incurved; 
undersurface with a strong transverse fovea on fourth segment. 
Pygidium entirely ventral, with a distinct median fovea. Meta- 
sternum strongly convex. Hind trochantere strongly and aoutely 
dentate; hind tibiee with a short acute spur at apical third, 
length 2J*2| mm. 
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$. Differs in having head and raetasternum less convex, abdo* 
«aen non-foveate and with normal margins, and legs unarmed. 

Hab. — Tasmania : Mount Wellington, in moss; Ulverstone, 
Prankford, Waratah(A. M. Lea). 

The strongly convex head and metasternum, with the narrow 
prothorax of this beautiful species, are sufficient to distinguish 
the females from those of all other species known to me. The 
strong fovea on the fourth ventral segment of the male is very 
distinctive. 

The hind tibiee are spurred somewhat as in P. mirandus and 
P. femoralis, but the spur is more distant from the apex, although 
less distant than in the figure of P. puncticolli », The infuscatiou 
of parts of the elytra and abdomen is not very deep, but is 
readily seen. 

Palwbolus fovkicornis, n.sp. 

Reddish-castaneous; elytra and appendages more or less 
flavous. Clothing rather long and moderately dense. 

Head with three interocular fove®, of which the median one 
is slightly posterior to the others, these almost touching the eyes; 
with a strong depression between the interante unary ridges. 
Antenneo fairly stout, extending to middle cox®, first joint 
cylindrical, as long as three following combined, ninth and tenth 
fairly large and transverse, eleventh briefly ovate, its under- 
surface strongly impressed or foveate towards base. Prothorax 
with sides strongly inflated slightly in advance of middle; with 
three longitudinal fove®, the median one confined to the basal 
third, but with a vague impression traceable from it almost to 
Apex, the lateral ones distinct to in front of the middle; punctures 
rather indistinct. Plytra very decidedly wider than long, sides 
strongly dilated to apex; with four basal fove®; punctures indis- 
tinct. Abdomen decidedly wider than elytra, and about twice 
as long; undersurface flattened along middle and scarcely im- 
pressed. Metaitemum depressed along middle. Hind tibia 
with a strong subapical spur. Length 2 J mm. 

H*b,~ -New South Wales : Sydney(H, J» Carter). 
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Readily distinguished from all previously described species by 
the conspicuous fovea on the undersurface of the eleventh joint. 
The impressions on the ventral segments are so feeble that from 
most directions they appear to be absent. The spur of the hind* 
tibice is so placed that the apex itself appears to be wide and 
triangularly notched. The elytra are shorter even than in P, 
Mirandas P. armatua , described as having shorter elytra than 
in P. Victories, has the roetasternum and abdomen very different. 

PALIMB0L08 DIMID1ATUB lUffl . 

Only the female of this very distinct species was known to* 
RaflVay. 

The male has the antennae slightly longer and more thickened 
at apex than in female, but with the long basal joint no longer; 
the prothorax wider near apex and narrower at the base; the 
undersurface with a strong impression from middle coxie to apex 
of abdomen; a strong obtuse median tubercle on each side of im- 
pression on me taste mum; an obtuse tubercle on each of the four* 
hind trochanters; and the hied tibiae curved, somewhat inflated 
and pilose about middle, and thence to apex concave; at about 
their apical third there is also a feeble spur, indistinct or invisible 
from most directions. 

Hctb.^W. Australia : Bridgetown, Swan River. 

Paumbolus VicrotitM King. 

The species described by Rattray as probably P. Victories is the 
commonest of ail the larger species of PsstophiUm occurring m 
moss in Tasmania; and the males are easily recognisable by the 
undersurface of the apical joint of the antenata, four hind fcWK 
chanters, abdomen and hind tibice. Rsffray describes kite hfcnd 
tiWm as “ posticis into* ante apiesra cal care maxhno, Into, com* 
presso et latninato armatia ” and his ffgure(Ibeee Proceedings,. 
1900, PI. x, 9 flg.39) a gr ee s with this description; but the spar ie 
not solid as it appears at Best sight, and is really a com p r uned 
fascicle of set* or hair, evenly truncated. When stuck together 
by gum, however, it appears really solid, no tnatter how evamihed 
with a pocket-lens. 
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Paumao mjs mikandus Sharp, 

There are three males from Victoria( Victorian Alps and Bright} 
before me, which appear to belong to this species, referred by 
Sharp, with doubt, to Tyrutt . Sharp does not mention the front 
femora, bub in the specimens under Consideration these are fairly 
stout, curved, and from some directions appear concave on the 
lower or inner surface. The hind iibiw are spinose near the apex r 
the spine being at the same position as in P. \ Vie tori w; but of very 
different shape from that of that species. 

Tybomohphus spkciocub King*( Plate xxi.,tig.8). 

Dark reddish-castancous, palpi somewhat paler. With finer 
pale pubescence, denser on abdomen than elsewhere. 

Bead longer than wide; with two large round interocular fovere, 
and with a depression between an ten nary ridges; with moderately 
distinct punctures. Eyes very prominent. Antenme Jong, first 
joint cylindrical, slightly longer than second and third combined, 
third distinctly longer than second, slightly longer than fourth 
and seventh, and the length of fifth and sixth, eighth short, ninth 
stouter and about twice as long as'eighth, tenth slightly stouter 
and slightly shorter than ninth, eleventh elliptic-ovate, almost as 
long as ninth And tenth combined. Palpi rather long, first joint 
very short, second almost as Jong as third and fourth combined, 
its basal third thin, the apical two-thirds subelliptio, third about 
half the length of fourth and not much longer than wide, fourth 
elongate-subelliptic, not thin at the base, with an apical seta* 
hrothoram strongly convex; distinctly longer than wide; with 
three subhasal foveae, a shallow one on each side, and a smaller 
but deeper one in middle; with dense punctures. Elytra strongly 
convex* not as long as wide, sides moderately rounded; dorsal 

* t had the description of this species written out ax new when fortunately 
1 was enabled to examine the type< Tyre# of King) King’* description is 
utterly misleading, at all he says of the third abdominal segment hr <<r p 0 sUee 
aftfulato”; and he omits any reference to the remarkable ckaraeter* of tbe 
mtestsnran, although part of the less remarkable leg-armature is noted. 
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striae rather deep and wide, but terminated before middle; punc- 
tures much less distinct than on prothorax. Upper surface of 
abdomen with third segment slightly shorter than second, its 
middle strongly elevated and with a ridge tipped with short and 
somewhat golden setre, fourth with a large fovea on each side of 
middle, the middle itself strongly raised, with the elevated part 
flattened at its apex and tipped with somewhat golden setae; 
lower surface with third and fourth very short in middle, fifth 
flattened in middle, and sixth with a large median impression. 
Metasternum strongly convex; each side of middle with a strongly 
•raised, slightly curved, truncated tubercle, with a minute tubercle 
half-way between its tip and the hind coxa. Legs long; front 
trochanters strongly and acutely dentate; femora moderately 
stout, the middle pair feebly dentate at basal third, the hind pair 
feebly dentate at the middle; tibiae thin and gently curved. 
Length 4 mm. 

JHab— N. 8. Wales : Otford(A. M. Lea). 

Readily distinguished from all other described species by 
its large size(it is, in fact, one of the largost of the Peelaphidce) 
and remarkable abdomen and pygidium. I have a vague idea 
that the specimen described was found in a nest of ants, but 
unfortunately kept no record as to this. 

Tyromorphus quadridrntatus, n.sp. 

Bright reddish-castaneous, appendages somewhat paler, but 
ninth and tenth joints of antennae and abdomen somewhat darker* 
Sparsely pubescent. 

/fcodf(excluding neck) distinctly transverse; with a puncture or 
very minute fovea close to each eye, and a moderately distinct 
interantennal depression* Eyes very conspicuous. An tennis 
moderately long, first joint cylindrical and as long as second to 
fourth combined, second slightly longer than third, the others to 
eighth(which is slightly transverse} gradually diminishing in 
length, ninth and tenth longer and wider, eleventh subovate, as 
long as eighth to tenth combined. Palpi with first, joint stout 
nnd short, second rather strongly curved, with apical half Inflated, 
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third not much longer then wide, fourth rather briefly subovate 
and tipped with a seta. Prot/iarax almost as long as wide, widest 
near apex, the sides thence rather gently decreasing in width to- 
base, with a very shallow depression on each side near base, and- 
with a small fovea in middle near base; almost impunctate. 
Elytra distinctly wider than long, apex much wider than base and- 
gently incurved to middle; dorsal striae rather wide on basal 
slope, but then narrowed and terminated before middle; almost 
impunctate. Upper surface of abdomen with second segment in- 
creasing in width from base to apex, slightly longer than third 
and fourth combined, but shorter than fifth, fourth scarcely one- 
third the length of third; lower surface very feebly convex along 
middle, apical segment depressed. Mrta*ternum depressed along 
middle. Ugt moderately long; front trochanters and front femora 
strongly and acutely dentate; tibiae moderately curved. Length 
2-2J mm. 

Hob. Tasmania : Huon River, in tussocks; Launceston! A M 
Lea). ' ' 

In many respects close to the description of Tyrw spinoms, 
but smaller; and head and prothorax of an almost uniform shade 
of colour(of colour, Westwood says “ Niger,... capitis facie antice 
pioea, . . . prothoraoe pioeo; elytris sanguineis”). The prothorax is 
not wider than the head across the eyes, but really a trifle nar- 
rower. Westwood describes the antennae as of ordinary form, 
but in the figure the basal joint is drawn as stouter, shorter and 
much less cylindrical than in the present species, which also lias 
a small medio-basal prothoracio impression, that is neither men- 
tioned nor figured in T. tpinotue. T. nitidus has the front legs 
similarly armed, but is figured and described as having the abdomen 
produced in the middle and the tips of the antenn® different. 
It is eloser to T, lasvit than to any other species known to mo, 
but the antenn® are wider, abdomen darker than head, and con- 
siderably wider than in that species. 

I should have imagined the three specimens before me to be- 
all males, but as R affray has described the dentition of the legs, 
in the female of T. ferns, it is possible that they are all 
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The apical dorsal segment of the abdomen is large, rounded at 
apex, and produced over the pygidium, which in consequence 
appears to be ventral. At a casual glance, the head, prothorax, 
and elytra appear to be glabrous; but, on close examination, line 
sparse pubescence becomes visible; the elytra also are tipped with 
very fine and regular pubescenoe. From some directions a very 
vague longitudinal impression can be seen between the eyes. 

Tyromorphus AumcoMius, n.sp. (Plate xxi., fig.9). 

< J. Brownish-castaneoas, sometimes almost piceoua, appendages 
And part of elytra paler, palpi flavous. With moderately long 
pubescence on upper surface, denser on abdomen and tips of 
-elytra than elsewhere; lower surface of abdomen with a con- 
spicuous, more or less golden, fringe at extreme base. 

Head distinctly transverse; with two round foveae of moderate 
size slightly in advance of the eye b, aud with a rather deep depres- 
sion between the antennary ridges. Antennas moderately long, 
£rnt joint subcjdindrical, slightly longer than second and third 
.combined, third to eighth feebly and regularly diminishing in 
length, with the eighth distinctly transverse, ninth and tenth 
rather large and subquadrate, eleventh slightly longer then ninth 
and tenth combined, its apex distinctly curved. Palpi rather 
dong, first joiut very small, second almost as long as third and 
fourth combined, thin at base, with the apical half moderately 
inflated, third thin at base and regularly inflated to apex, fourth 
.once and one-half the length of third, thin at the base, with the 
apical two-thirds elliptic-ovate, and Upped with a seta. Pro- 
thorax almost as long as wide, widest near apex, the sides thence 
gently decreasing in width to base; with a small deep fov$a in 
middle near base, but without latero- banal fovea; with email and 
rather sparse punctures. Elytra about three-fourths as long at 
wide, sides gently rounded, apex scarcely wider than across 
shoulders; dorsal striae deep at base, and traceable to beyond the 
middle; with numerous rather distinct punctures. Upper surface 
of abdomen decreasing in width from base to apex, second segment 
longer than third, but shorter than fifth, third about once and 
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•onedmlf tins length of fifth; lower surface widely flattened along 
middle. Metasternum widely and gently concave in middle. 
Leys rather long; trochanter# unarmed, tibiae thin, the middle 
pair strongly spurred at apex. Length 1J-2 mm. 

9 . Differs in having somewhat shorter antennae, the joint* of 
•the club smaller, and the apical joint ovate and not incurved at 
its tip; ventral segments not flattened along middle, metasternum 
less concave, and the legs somewhat shorter, with the middle 
tibiae not spurred. 

Hab. — Tasmania: Waratah, TTlverstone, Mount Wellington, 
Hohart(A. M. Lea). 

Most of its punctures are small and inconspicuous, so that this 
species should probably be referred to Raffray’s section of the 
genus “Al» Entirely smooth/' At any rate the puuctures are 
far less conspicuous than those of the other section known to me 
(7\ nigrieomis , T. cribratus , T. Master si > T. dispar). Prom the 
species belonging to Al, it differs from T. Imvte and the preceding 
in being rather densely pubescent on the upper surface; the apical 
joints of the antennae are almost as figured in T. nitidus, but the 
abdomen is very different at the apex, and the legs are unarmed. 

The elytra have the basal half more or less dark than the 
apical half, but the shades of colour are not sharply limited. One 
specimen has the abdomen almost black. The joints of the club 
are usually slighter darker than the rest of the antennm. The 
•curvature at the apex of the eleventh joint of the male is very 
pronounced from some directions, and its inner portion is some* 
what concave. The head is described as transverse because its 
upper surface is certainly wider than long; but the lower surface, 
in consequence of the murela being lengthened, is longer than 
wide. Many specimen* were obtained from moss, and one from 
fallen leaves. 

TYROMOgFHUS uevis Raffr. 

There is before me a female (from the Tweed River), the only 
sex described, that was returned by M. Raffray as T< lmvis\ and 
as his type was originally received from me and from the Tweed 
River, this specimen can fairly be regarded as a cotype. In moat 
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particulars it agrees with his description, but its head is darker 
than the rest of its body, and in fact is almost black; this, how- 
ever, is probably an individual variation. Of the head, B&fFray 
says : — “inter oculos foveis duabus on ray specimen there sr* 
two minute interocular impressions. Of the prothorax lie says, 
“ fovea ante basali valida”; but, on my specimen, the fovea ia 
decidedly small, and in other families of beetles would be regarded 
only as a puncture, and a rather small one at that. By an error 
in the table dealing with T. Utvis, the word “ antennae ” is us^d 
instead of c< palpi.” 

Mr. Carter has sent me a male, from Sydney, that appears to 
belong to the species; its head is no darker than the rest of its 
body, and the armature of its legs is as follows *. — four front 
trochanters dentate, the teeth of about equal length, but more 
acute in the front than in the middle pair; front femora each with 
a small acute subbasal tooth, middle fomora each with an ob- 
tuse Hubtriangular subbasal tooth; middle tibia* subdentate about 
middle, and excavated thence to apex, with the apex itself pro- 
duced into a long stout spur; front tibiao each with a strong 
obtuse apical spur. Its apical ventral segment is long, subtri- 
angular, raised to apex, and with a feeble longitudinal impression. 

Hamotopsis auiuoomus, n.sp. 

Reddish-castaneous; suture and abdomen somewhat darker. 
Clothed with rather long and somewhat golden pubescence. 

Head with dense and distinct punctures; a small deep fovea 
on each side, and rather closer to the eye than to each other, 
near middle of base with a very feeble impression, a distinct im- 
pression separating antennary ridges; a short obtuse ridge touch- 
ing the lower side of each eye. Antenuw passing base of elytra, 
first joint not quite as long as second and third combined, sixth,, 
seventh and eighth feebly transverse, ninth slightly larger and 
more transverse, tenth distinctly larger than ninth, eleventh 
much wider than tenth, and about as long as eighth to tenttv 
combined, irregularly ovate or lopsided. Apical joint of palpi 
very large and highly polished. Prothorax slightly longer tharv 
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wick*, widest across apical third, thenoo rapidly diminishing in 
width to apex, and rather feebly to base; with a distinct 1am* 
verse impression at basal third, and with numerous partially 
concealed punctures. Elytra at base not much wider than pro- 
thorax at widest, but about twice the width near apex; sutural 
stria distinct; with four subfoveate impressions ut base; punctures 
an on prothorax. Under surface with fairly numerous but more 
or less concealed punctures. Leys rather long and densely punc- 
tate; hind femova distinctly passing apex of abdomen. Length 
3(vix) min. 

Victoria : Hamilton (0. French). 

Differs from li. Australasias in being larger, fovete of head 
smaller and deeper, portion of head in front of antennse more 
produced, apical joint of palpi larger, more beau-shaped and 
without apical seta, tenth joint of anteumo decidedly transverse 
and distinctly wider than ninth, legs longer(in //. Australasia* 
the hind femora, at least in the female, terminate some distance 
before apex of abdomen; in the present species they distinctly 
pass it) and e!otlang(of both surfaces and legs) denser, longer and 
more golden. The only specimen* before me, is of the same sex 
as a cotype of H. Au»tralaaios 9 stated by M. Haffray to he a 
female. 

Hytus Kinoi, n.Hp. 

IleddiKlncastaneouM, legs and an ten me paler, tarsi and palpi 
almost flftvous. With moderately short pale pubescence. 

Head with a deep curved impression between eyes, each side 
marked by a few stiff’ seta?; in front of impression with a trans- 
verse ridge, and then again depressed; with distinct punctures. 
Antenna rather long, passing base of prothorax, second to eighth 
joints snbequal in length and width, ninth slightly longer tfui 
wider, tenth wider than ninth but not longer, eleventh subovato* 
almost as long as the three preceding combined. Palpi with first 

♦Since this was written, Mr. Ketshaw, oi the National Museum, sent for 
examination two males of this species, also from Hamilton and Mr. French’* 
Collection. They appear to differ Only in having the front trochanters each 
armed with a distinct and rather sharp spur, 
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joint concealed, second about us long as the width across eynj, 
basal half thin and apical half dilated, third about half the length 
of second, the extreme bas^ thin but the rest as thick as the 
dilated part of second, fourth about the length of second, and 
much the same shape, except that the dilated portion is basal 
instead of apical. Prothorax strongly convex, wider than long, 
sides strongly rounded and widest close to apex; with a shallow 
fovea on each side at base; with fairly distinct punctures. Elytra 
distinctly wider than long, sides and shoulders strongly rounded; 
with four small basal foveie; dorsal stria, 1 deep at base hut ter- 
minated at basal third; with numerous distinct and, for the 
family, rather coarse punctures. MetuMernnm with u strong, 
subquadrate, apical depression. Abdoumt somewhat flattened 
along middle of undersurface. Legit long; middle trochanters 
acutely dentate; tibiae moderately curved. Length lj~l£mm. 

9. Differs in having tin? head without set®, without the strong 
transverse impression, hut with a shallow impression on each 
side behind base of antennas, and one between them, antennas 
somewhat shorter, metasternum less impressed posteriorly, abdo- 
men nob flattened along middle, and legs shorter, with the middle 
trochanters unarmed and the tibia) less curved. 

Hab . — New South Wales : Natioual Park, Ourimbah (at both 
places under rotting leaves), Sydney, Otford(A. M. Lea), National 
Purk(H. J. Carter). 

The head conspicuously transversely impressed distinguishes 
from U. aubulatu », and metasternum impunctatein middle instead 
of with comparatively coarse punctures; 4 the general punctures 
aro also smaller, although still conspicuous, and the palpi are 
rather stouter. In some respects close to the description of R . 
comiger , but head without “two thick set® projecting like horim 
from between the an ten me.” R affray described the head of R . 
porcellus (the species he supposed to be R. corniger) as bearing 
41 two strong and short brushes of yellow hairs.” 

* A character omitted from the original description, but of which I can 
be certain, having a cotype from Duuheved. 
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From each side of tho head the male appears to be deeply 
notched above the eye, with a conical tubercle in front of the 
notch. The fifth joint of aiitenme is slightly longer than any of 
the three in front, of or behind it, but tin* difference is not very 
pronounced. 

SeiJIHTOBACTYLUS BVtKVIPflNNIs, U.«p. (Plato xxi., tig. 10). 

Pale brown ish-cftHttincouH, appendages paler. Moderately 
clothed with short pale pubescence. 

///^(excluding neck) feebly transverse, with two small and 
shallow interocular fovea); with dense clearly defined punctures. 
Antenna* long, passing middle coxa?, first joint cylindrical, longer 
that! second and third combined, second longer than third, the 
others to seventh feebly decreasing in size, eighth slightly wider, 
•ninth slightly longer and distinctly wider than eighth, tenth 
slightly wider than ninth, eleventh suhovato, longer than ninth 
and tenth combined. Prothorax about ns long as greatest width, 
which is near apex, sides thence regularly decreasing in width to 
base; non-foveate; junctures as on head. Elytra very short., 
strongly dilated from base to apex; subsutural stria on each com- 
mencing in a feeble fovea, and regular to apex; the dorsal stria 
also commencing in a feeble fovea, distinct to beyond the middle, 
and traceable almost to apex; punctures almost as on prothorax. 
Abdomen almost twice the length of elytra, and about middle 
much w'ider; second segment largest of all; with small dense 
junctures; under surface feebly convex along middle, the sub- 
apical segment with a small fovea. MetuaUrnum impressed along 
middle; with fairly distinct punctures. Front trochanters each 
with a long thin tooth or spine; femora stout, the front ones 
•each with a tooth as its trochanter; tibia? thin, apex curved; tarsi 
with basal joint short, second much longer, third about the 
length of second, commencing close to its base, instead of from 
its apex, and terminated by two small claws. Length 1J-2J mm. 

Jfab, — Tasmania; New Norfolk, in tussocks; Lamiceston, 
*VVaraUli(A. M. Lea). 
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Readily distinguished from L. phantasma by the palpi; in Ra£* 
fray's figures* the apical joint is obtuse and simple at tip, and 
with a long recurved spine from the middle; in the present 
species the apical joint is terminated by a thin spine and a fine 
seta, whilst the recurved spine is basal, and, as also the spine on 
the subapical joint, curves forward instead of backward; the two- 
spines on the subbasal joint are unequal in length, with the longer 
one about the length of the one on the subapical joint. The 
species also differs from R affray’s description in not being glab- 
rous, in the eleven th joint of anttmmu paler than the preceding 
ones, or the club at least unicolor oils with the rest of the antennay 
elytra with thesubautural stria regular throughout, and the dorsal 
one continued beyond middle. 

The tarsi of this genus are very peculiar, but R affray may have 
been mistaken in describing and figuring them as terminated by 
single claws. At auy rate in the present species some of the 
tarsi (of the four specimens before me) appear to be each termi- 
nated by a single daw, but this is probably due to gum, as on 
others there are quite distinctly two very fine claws. The second 
joint appears to have a groove into which the third is capable of 
being puitiftlly received. 


EXPLANATION OK PLATE XXL 
Fig, 1 . — Sagola 7' unman iw L<‘u. 

Fig.2. — Ratrinode* yihhkatfU Lea. 

Fig. 3. — Rybaxin aeanthontrrna Lon. 

Fig. 4.-— It. ttuwrocephafa Lia. 

Fig. 5.— CUninophm lonyieornh i hna. 

Fig, it — N or codes nigtiventru Lea. 

Fig. 7 . — PulimbduH elegant Leu. 

Fig, 8. — Tyromorphm npeaonns King. 

Fig. 9. — 7\ auriewnus Leu. 

Fig. \O t ~rSchiModaetylu* Isreripvnni* Lea. 


How. <VEut.< 1883, Plate v. f fig#.ieo-2L 
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AN ADDITIONAL NOTE ON THE BIRDS OF LORD 
HOWE AND NORFOLK ISLANDS. 

Br Tom Ibkpalk. 

(Communicated by A. F. Basset Hull ). 

My study of the avifauna of the Kermadec Islands necessitated 
reference to literature dealing more especially with Norfolk and 
Lord Howe Islands. I have received from my friend, Mr. A. F. 
Basset Hull, his account of the Birds of Lord Howe and Norfolk 
lHlaiids(Proc. Linn, Soc. N. S. Wales, 1909, Vol. xxxiv, pp.636 
■et seq.). 

As almost all the earlier accounts of these birds are contained 
in scarce books, I have ventured to bring them together, and 
offer this as an appendix to Mr. Hull's paper. Whilst so doing, 
1 have noted some discrepancies which seem to me to point to the 
solution of some matters hitherto in dispute. 

There is a brief reference to pigeons, parrots, parroquets, and 
rails in Cook's “Voyages,”( Vol. ii,, p.148, 1777), in the account of 
i he discovery of Norfolk Island. In Hunter’s “Historical Ac 
•count of Port Jackson” <kc., 1793, Lieut King’s journal is repro- 
duced. Regarding Norfolk Island, ho writes “ On our drat 
landing we found a great number of pigeons, which were so tame 
that we kuocked them down with sticks; but latterly they quitted 
the low boughs, and generally harboured about the tops of the 
pines. When plucked and drawn they weighed from three- 
quarters to one pound each. The parrots are numerous, and the 
ugliest bird of the kind I ever heard of; this added to the harsh- 
ness of their note, makes them a very disagreeable bird. The 
parroquets are entirely green, except a tuft on their head. 
Hawks are numerous, and of two kinds, tho grey and blue. . . , 
^Quails and curlews are plentiful, but very shy. The owls, which 
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have very hundsoum plumage, tnnkf* a noise like one man calling 
to another, and they pronounce the word ‘yaho ’ very distinctly* 
. . . There are also a species of birds which burrow in the ground 
like rabbits, where they hatch their eggs and rear their young; 
they are web footed, which is rather extraordinary, and their bill 
is like that of other sea-fowl, but they have not the least fishy 
taste, and their flesh is very fine. These birds never quit their 
holes till sunset, from which time until midnight the air is full 
of them; they afforded us many fresh meals.” Immediately suc- 
ceeding, Captain Hunter was wrecked on Noifolk Island, and in 
the same work he writes(p. 181) 41 In the mouth of April wo 
found that Mount Pitt, which is the highest ground on the Island, 
was during the night crowded with birds. This hill is as full of 
holes as any rabbit warren; in these holeB at this season these 
biids burrow and make their nests, and as they are an aquatic 
bird they are, during the daytime, frequently at sea in search of 
food. As soon as it is dark they hover in vast flocks over the 
ground where their nests are, Our people(I mean seamen, 
marines and convicts) who are sent out in parties to provide birds 
for the general benefit, arrive upon the ground soon after dusk, 
where they light small tires which attract the attention of the 
birds, and they drop down out of the air as fast as the people 
can take them up and kill them. When they are upon the 
ground the length of their wings prevents their being able to rise, 
and until they can ascend an eminence they are unable to re- 
cover the use of their wings. For this purpose nature has pro- 
vided them with a strong, sharp and hooked bill, and in their heel 
a sharp spur, with the assistance of which, and the stiength of 
their bill, they have been seen to climb the stalk of a tree suffici- 
ently high to throw themselves upon the wing. . . They are 

webb-footed, and of a rusty black colour. . . . 'J hey lay but 

one egg, and that is full as large as a duck's egg. They were at 
the end of May as plentiful as if none had been caught, although 
for two months before there had not been less taken than from 
two to three thousand birds every night* Most of the female* 
taken in May were with egsr, which really fills the whole cavity 
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of the body, and is no heavy that I think it must fatigue the bird 
inu' h in flying. This Bird of Providence. , which J may with 
great propriety call it, appeared to me to resemble that seabird 
in Fnghtnd called thepuflin; they had a strong fishy taste, but 
our keen appetites relished thorn very well; the eggs were excel- 
lent.” Ah a footnote is added “Fora further description, and 
an engraving of this bird, see the Norfolk Island Petrel in 
Phillip's ‘ Voyage, 1 4to edition.” 

Jn White’* “ Journal of a Voyage to New South Wales v (1790) 
wo have the discovery of Lord Ho wo Island chronicled, and get 
the following account, of the birds(p. 135) : — 14 They also found 
on it in groat plenty a kind of fowl, resembling much the Guinea 
Fowl in shape and size, but widely diffeteu l in colour, they being 
in general all while, with a red fle&hy substance rising, like a 
cock’s comb, from the head, and not unlike a piece of sealing- 
wax. These not being birds of flight, nor in the least wild, the 
sailors availing themselves of their gentleness and inability to take 
wing from their pursuits, easily struck them down with sticks. " 
On p. ‘238 is described The White Fulica, Fnlica alto, accom- 
panied by a good figure. 

More often quoted lias been Phillip’s “ Voyage to Botany Bay." 
This was published by T. Stockdale, in 1789, and is a compilation 
probably edited by the publisher. These accounts differ in details 
from the ones I have quoted, and I believe this is due to the 
editing. On p. 91, regarding Norfolk Island, is written : — “ The 
woods are inhabited by innumerable tribes of birds, many of 
them very gay in plumage. The most useful are pigeons, which 
are very numerous, and a bird not unlike the Guinea fowl, except 
in colour(being chiefly white), both of which were at first so tame 
as to suffer themselves to be taken by hand.” On p. 182, where 
the discovery of Lord Howe Inland is chronicled, is found : — u On 
the shore there are plenty of ganets, and a land fowl of a dusky 
brown colour, with a bill about four inches long, and feet like 
those of a chicken, . . . There are also many very large 

pigeons! and the white birds, resembling the Guinea fowl, which 
were found at Norfolk Island, were seen here also in great num* 
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hers. The bill of this bird U red and very strong, thick and 
sharp pointed/* On p. 225 is given Lieut. Watts’s account of the 
discovery of Lord Howe Inland, and amongst the birds are listed 
“ a new species, apparently, of the coote, and also of the rail/’ 
On p. 250, Captain Marshall, who called at Lord Howe Island, 
refers toabird “ somewhat resembling a Guineadien/' On p. 161 
is described the Norfolk Island Petrel, about which is written : — 
“This inhabits Norfolk Island, and burrows in the sand like a 
rabbit, lying hid in the holes throughout the dry, and coming 
out of evenings in quest of food. This bird appears to differ ho 
very little from the dark grey Petrel of Cook’s “ V“oyage/\Vo]. i., 
p. 258), that it is not improbable that it may prove to be the same 
species. This is described in the “General Synopsis of Hi ids,” 
(Vol. vi., p.399), under the name of (Urey Petrel” A Plate is 
given, which suggests Oentrelata % though the dcsci iption agrees 
better with Pvft'inus grieene (ini,; of this, more later. On p.273 
the White Galliunlo is described as from Lord Howe Island, 
Norfolk island, and other places,” and is accompanied by a plate* 

in Collins* “Account of the Euglish Colony in New South 
Wales/’(1798, p.23), we have : — “lt[lxM*d Howe Island] abound- 
ed with a new species of fowl, and a small brown bird, the flesh 
of which was very fine eating.” 

Much 1ms been written about the White U alii nulc, but I con- 
tend that a perusal of the preceding implies that it occurred solely 
on Lord Howe island, and tlmt the Norfolk Island habitat, intro- 
duced by the editor of Phillip's 44 Voyage,” is erroneous. In 
favor of this view we have, first, Captain Cook does not notice it; 
Lieut. King, in Hunter's “Historical Acount/’ does not men- 
tion it; and then Hunter hi in self, recording the lack of food* and 
the finding of the “ Bird of Providence/’ has nothing to say re- 
garding it, Barely it is feasible to suppose that a starving man 
would have had Home remarks to make about it. Lieut* King 
gives quite a detailed account of the avifauna without a word of 
it; and it is worth pointing out that, when it is introduced as «ui 
inhabitant of Norfolk Island in Phillip’s “ Voyage/* it is in a 
summary of King's papers, In Hill's “ Lord Howe Ld*nd/*(p<8)» 
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this is quoted as “ King’s despatches from Norfolk Island. 41 1 
feel certain 'tfast the Norfolk Island habitat given in that place 
is an error, as the only oilier time it is referred to is later on in 
the same work, where obviously it is the editor’s words. On the 
other hand, every visitor t-o Lord Howe Island was impressed 
by it and referred to it; and, though all the writers had 
visited Norfolk Islaud, they write of it as a new bird. Here again 
it must be observed that the discovery of Lord Howe Island was 
made on a trip to Norfolk Island, and thus a garbled accouut 
could easily be produced. In this way 1 believe that the Norfolk 
Island labels on some Lord Howe birds have been produced. 
Thus, when the name GaWinuIa alba was given to the White 
Gallinule of Phillip’s “ Voyage” by Latham(IndQx Ornith. ii., 
p.768, 1790) tlie habitat is incorrectly shortened to “Norfolk 
Island.” In the “General Synopsis, Supplement ii.,(p. 327), 
1802,” Latham odds White’s name to the synonymy, amends his 
description to cover White’s details, yet retains “ Norfolk Island ” 
as the sole habitat Von Pelzeln states that White’s typo was 
labelled “ Norfolk Island.” That bird was figured in the “Ibis” 
(1873, p.295). The skin is preserved in Vienna. The only other 
specimen known is in the Liverpool Museum. Bo winy, in the 
“Ornithological Miscellany ”(Vol. i., p.37, 1875), figures the 
latter as Porphyrio »UmUyi t and gives a good historical account 
of the White Gallinule. H. O. Forbes(Bulh Liverpool Museum, 
Vol. ii., 1901, p.62) has re-examined the Liverpool specimen, and 
asserts its identity with the Vienna bird. In that paper some 
statements are made which seem incompatible with the habitat 
of Lord Howe Islands The history to me seems incomplete, but 
Forbes accepts the statement that it was “ brought by Sir JT. 
Banks,” “ New Zealand rare,” and consequently it must have 
reached this country in June, 1771. I doubt this, and find con* 
Urination in Forbes’ own words :~~ u Unlike most of the birds 
brought home by Oaptain Cook it was not mummified;” and later, 
u it is evident its pose was modelled from the Flute of the Whiie 
Gallinule drawn by Miss Stone for White’s Journal published In 
1790,” This suggests that the data, “ brought by Sir J. Banks 91 
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are incorrect.,* and, from the evidence T have put forward, that 
the bird was confined to Lord Howe Island. In “ Extinct Bird*” 
(1907, p.143), Rothschild separates the two birds, culling the 
Liverpool bird Notornis atanleyi Rowley, and identifying it with 
the While Gallinule of Phillips “ Voyage,” restricting it to Lord 
Howe Island; the Vienna specimen he recognises as jNotornh 
alba White, and assumes that it lived only on Norfolk Island, ns 
White gave no locality. But I have quoted the text of While's 
u Journal,” where he gives an account of it 011 Lord Howe Island,. 
«o that it would seem White’s bird came from that locality, 
though afterwards labelled “ Norfolk Island. ’’ f conclude that, 
upon the preceding reports, the only habitat to be assigned to 
the White Gallinule is Lord Howe Island, and, therefore, Fade a 
alba White, Gallinula alba Latham, and Porphyrio stanleyi 
Rowley, are synonymous. Reference to the Watling drawings 
seems to support this view. No. 258 is of a totally white bird, 
and Watling wrote tl one-third its natural size. This bird is of 
Howe Island, and when young is entirely black, from that to a 
blueish grey, and from that to an entire white. This bird feeds 
itself with its feet like a Parrot,” and later he added White 
Gallinule complete, Latham Syn. Suppt. 2, p.327.” No. 259 was 
first described by Watling as 11 Three stages of this Bird taken at 
Lord Howes Island before it arrives to maturity,” and labor is 
added IC Three changes of the White Gallinule, Latham, 8yn. 
Suppt. 2, p.327.” Here is figured a blackish bird, a blackish 
bird with the breast blue, and a pure white bird. It will be 
noted that the only habitat given is Lord Howe Island. These 
figures prejudiced Latham to the view that the white birds were 
probably only albinoes of the Purple Gallinule, but a consideration 
of the literature altogether discredits that conclusion. 

The Watling drawings also provide the solution of the identity 
of the Norfolk Island Petrel. No. 280 represents a Puffinus; the 
legs and feet are yellowish-green, the claws black, the bill is 
blackish at the tip, otherwise yellowish-green or horn-colour 
Watling, when he drew it, Wrote M Norfolk Island. The Mutton- 
bird, in full feather.” Later lie added between “ Norfolk Island* 
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and “The Mutton-bird 7 ' the words “Petrel or,” and at the bottom, 
“ Norfolk Island Petrel, Phillip’s Voyages, pi. 10, p. HU, Latham 
Syu. 2, p.334.” No. 281 \h a drawing of a similar bird with all 
the breast and abdomen covered with grey down; Wat ling’s 
original note reads “Norfolk Island Mutton Bird in second or 
middle state.” Hero again is inserted “ Petrel or ” between 
“ Norfolk Island ” and “ Mutton Bitri,” and there U added “ Nor- 
folk Island or Fuliginous Petrel u Young Bird, Latham Syn. 
Suppt 2, p.3'34. No. 282 is of a bird wit h a black bill and feet, 
and suggests Oestrelata rather than PuiHnuw; it is obviously not 
the same as the two preceding, and just as clearly the same as the 
Petrel figured in Phillip’s “ Voyage,” where, however, the legs are 
differently coloured and described. Walling originally wrote 
“ A Norfolk Island Bird.” Later he added “ Fuliginous Petrel, 
Latham, Syn. Suppt. 2, p.334 but that species appears on p.333, 
and is Majttqmns aequinoctialis Linno. 

The history and identification of the Wat ling drawings will be 
found in the “ History of the Collections of Natural History in 
the British Museum ” (Vol. ii , 1900). An preface to the draw- 
ings, is a “ Catalogue of Drawings of Birds, referring to my 
General Synopsis of Birds,” and above this heading is a note 
“N, B. This Catalogue was wrote by Dr. Latham, author of the 
General Synopsis of Birds.” Of thin note Dr. Sharpe says* 
“probably in the handwriting of Mr. JauieH Lee himself”; but 
it is certainly Watling’s. Every letter agrees with the writing 
on the drawings correctly assigned to Watling, as evidenced by 
his signature. 

In this Catalogue appears 11 280*1-2, Norfolk Island Petrel. 
Sup.2,334,” showing that Latham confused the Putfinus and 
OeHtrelata. Of 280, Dr. Sharpe wrote(p,152) “This figure is in 
my opinion intended to represent Pujfinva chlororhynchua Leas.,, 
to which it hears a very strong resemblance. If I am correct in 
this supposition, the < Norfolk Island Petrel ’ of Latham cannot 
be referred to the OeatrelfjUa neylecto Sold., as has been suggested 
in the Catalogue of Birds (xxv., p.412).” In making this sug- 
gestion, Dr. Sharpe has overlooked the description where the tail 
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is stated to be “ rounded.” This divorces it from P. chlororhyn - 
chus Less., and suggests P. griaeua Om. f winch is emphasised by 
the description and figuration of the coloration of the soft parts. 
To clinch this argument, we have the fact that Puffinua griaeua 
*Gm., still breeds about the typical locality. 

N o.282, Dr. Sharpe would identify with P . tenuiraatris Ternm.* 
but it is undoubtedly a figure of the Oestrelata still breeding on 
Norfolk Island. Here again we have the fact that Puffinm 
tenuirostrta Temm,, does not breed on Norfolk Island, whilst 
‘there is an Oostrelata agreeing well with the figure. The con- 
flicting accounts of the early writers are now easily reconciled. 
To Oestrehila sp., may be assigned “ they have not the least fishy 
taste, and their flesh is very fine. These birds never quit their 
holes till sunset,” given by King; whilst Hunter’s account of the 
method of catching would apply abetter to P. griatna Gm.; and 
his report of their climbing habits might refer to Oeatrelata sp.> 
the size of the egg and the strong fishy taste are more applicable 
»to P. grmns Gin. The time of breeding is noteworthy. Mr. 
HuII(p.649) notes the Lord Howe Maud Petrel as breeding in 
July- August, whilst the Norfolk Island Petrel is said to breed in 
Jamiary(Nartb, “Nests and Eggs,” p.416). As Puffinua griaeua 
•Gm., breeds at Norfolk Island in D^oember, further investigation 
is necessary to clear up this point. One thing is, however, 
certain, and that is that the Oeatrelata that burrows on Norfolk 
Island must bear the name Oeatrelata phillipi Gray, and it 11 not 
identical with Oe. negleeta Schh Whether the Lord Howe 
burrowing Oeatrelata is identical with the Norfolk Island species, 
I cannot say. Hunter’s comparison with the puffin of England 
*refors to the Puffinm puffinm Linu£, which was called by 
Edward«(1764) “the puffin of the Isle of Man”; obviously, he 
had Puffinua griaeua Gin., in his mind. In the Tab. Enc. Bf4th* 
i.(p.75, 1791), under P, griaea t Bonaterre gives a translation of 
Phillip’s account of the Norfolk Island Petrel. That account 
was probably prepared by Latham, as those of most of the other 
birds were, and it is copied almost word for word in Lethara’s 
works. 
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Mr. Hull notes that a paper on the Birds of Norfolk Islam!, 
by A. vou Pelzelu, in the Sitzungs. Kaiseil. Akad, WissemWien, 
(xli., pp.3l9dJ32, 1800) is not available in Sydney. A short 
summary may therefore be acceptable. Twenty one species are 
recot ded, the majority names only. These are r — 

An tar approx immitt Vig. k Horsf., Climacteria scandem Tcmm., 
JZoBlerop* Ifsnuii ustt is Gould, fioutevop* afbogidaris Gould, Gary- 
gonemodesta, H>sp. t (p.320), 1 nr dun polio cc p hat u * Lath., Phipidtira 
muimiti*) ii.sp.,(p.320), Pitchy wphala /ongii vatris (iiAihl, Campt~ 
pfutga longicandata , ».sp.,(p.321 ), Apfonia ofmnrua Hu bus, ATcUor 
nwfolceim* , n«p, (p.322, Plate of head), Ifemiphaya apadicea 
Lath., L«uco*arcia pimta Lath., Charnilriua xanthochvilus Waglm’, 
fAmosa banari Natterer, Totauua glottis Linud, Sotornis (?) alba 
White, Anas anperciliom Gmei , Pvffinna chlorvrhynchm Loss , 
Procdlaria a tlanlioa (Sou Id, PhaHhon phwnicuvus Gmel, 

The name a* Am ilia given to the P hip id nr a was changed to* 
pehehti by Gray .(Ibis, 1862, p.226) on account of a prior use of 
the name aasimilia, Campephuya longicandata Pelzedn, is a 
synonym of DinphoropUrns foucojtyyius Gould. The figuiegivejv 
of the head of Nc.xtor v or tot mu nut is obviously that of a deformed* 
bird; and, ns the extreme variability of species of that genus is 
well known, the name seems superfluous. However, ’Rothschild 
has advanced the theory that it may have been a native of l/u-d 
Howe Island; lie observes that it. seems quite unlikely that 
different species should be represented on l’hillip and Norfolk 
Islands. In favor of this view we have mention in Lieut. Watts's 
account of H parrots n as we’l as paiToquets when Lord Howe 
Island Won discovered. Though Mr. Hull gives Norfolk Island 
atone as the habitat of the extinct Htmifhuga spndicm Lath., it 
is obvious that it was formerly as common on Lord Howe Island. 

When putting together these notes, I observed records of some 
birds which have escaped Mr. Hull's notice. In the Becords of 
the Australian MuKeum^Vol, v. f p. 126, 1904), North has written 
“Another colleotiou of birds made by Mr. Waite cm Lord Howe 
Island in December, 1902, contains two species that have not 
previously been recorded from that Island, \ii n Tringa «**£&»> 
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qutila Guldst., and Pujfinm carneipes Gould. A specimen of the 
latter was also obtained by Mr. E. H. Saunders, on the same 
Island, as far back as 1887." In the u Monograph of Petrels," 
(Pl.ii., p.142, 1908) is written of l\ cavntipes Gould, “Mr. Ernest 
Saunders procured specimens on Norfolk Island and Lord Howe 
Island”; and, on p. 144, “The specimen described is in the British 
Museum, and was obtained by Mr. Ernest Saunders on Norfolk 
Island." It would be interesting to learn whether this Petrel 
breeds on either of these groups, or whether the birds recorded 
were simply stragglers. 

In the Catalogue of Birds, British Museum, xxiw, p.352, under 
Numeniua cyanopm Vieill., appears “ Lord Howe Island, Sep. 8. 
J. Macgillivray." As on p.364, under Numenim variegatus Scop., 
it is recorded that Macgillivray also collected that species, there 
can be no doubt of the accuracy of the occurrence. N. cyanopu* 
should, therefore, be added to the list. 

Another species, Megalestru antarctica Less., is mentioned in 
the same Catalogue(Vol. xxv, p. 3 2 1 ) : immature skin, Norfolk 
Island, F. M. Ravner, Esq. 
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rmrriiKii notes on the birds of lord howr 

AND NORFOLK ISLANDS. 

I5y A. F. Basskt Hull, Sydney. 

(Plates xxii.-xxv.) 

The very interesting contribution by Mr. Tom I redale, on the 
early records relative to the avifauna of Lord Howe and Norfolk 
Islands, appears to nettle finally the question as to the latter 
Island being also the habitat of the extinct Notornis alba. I had 
already arrived at the same conclusion, and, in my previous 
paper,* I assigned Lord Howe Island as the only habitat of this 
species. 

The references in the early literature to birds of the Petrel 
group, however, need very careful study; and much remains to 
be done in the way of investigation to arrive at definite conclu- 
sions regarding the identity of the species mentioned by King, 
Hunter, and other writers, 

J have fortunately been able to establish the Lord Howe Petrel 
as a distinct and new species, but there are certain conflicting 
accounts us to the Norfolk Island Petrels yet to be reconciled. 
Owing to the varying seasons at which the different species breed, 
and to the fact that I was only a few weeks on the Island during 
October and November, I was unable to make personal inves- 
tigations, and have had to rely upon the statements of other 
observers, and the examination of eggs furnished to me by resi- 
dents, for some of my conclusions. 

The most puzzling species undoubtedly is the Ocstreluta (Oe. 
phUUpi Gray), which has been classed in the British Museum 
Catalogue and by later authorities with Os. neglecta Schlegel. I 

# Proc. Linn. Soe. N. S. Wales, 1909, Vol. xxxiv., p.646. 
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have already expressed the opinion that this classification i* 
erroneous, my reasons being (1) Dj\ Metcalfe's statement that it 
deposits its single egg at the end of a burrow in the sandy soil, 
and (2) the dimensions of the egg as given by North, via., 
214x1*62 inches. f Both of these particulars, to my mind,, 
effectually remove Oe. phtllipi from Oe. neylecta. The latter 
species never under any circumstances uses a burrow for breeding 
pur] loses, and the dimensions of its eggs average 2*48x1 77 
inches. J)r. Metcalfe obtained two specimens of the Norfolk 
Island bird, one of which, 1 believe, was forwarded to Dr. Crow- 
foot. If the present whereabouts tf either or both skins could 
be ascertained and an examination made, I feel sure that the- 
question would be set at rest. 

Captain Hunter's “Bird of Providence' 1 is at present a- 
mystery, I ascended Mount Pitt, and mw no signs of occupation 
by any burrowing bitd (November); and jny collector at Norfolk 
Island carefully examined the locality early in August of this, 
year, but found no signs of either birds or burrows. Captain* 
Hunter's parly found ft species of Petrel present on Mount Pitt 
in immense numbers in May, during which month most of the 
females were “with egg.” If this species bred there now, there 
would be signs of recent cccupation and probably immature birds 
in August. Apparently, however, the insatiable demands of the- 
convicts resulted either in the complete extermination of the 
colony or in its removal to some more secure breeding ground.. 
There appears little doubt that this bird belonged to the genus 
Oestreluta. It might have been Oe. phillipi Gray, or (a suggest 
tion that I put forward with some hesitation) identical with the 
species now breeding on Lord Howe Island. The colour ,f ruxty 
black ” assigned by Captain Hunter is not au exact description* 
of the latter species, but the other particulars are applicable. 

t hope at some future date to procure more information as U> 
the extent to which Ptiffinu* grhem breeds on Norfolk Island. 
At present the ouly data are Sir Walter Puller's expression vt, 


f North, “ Nests and Eggs,* (1st M;) p,4l6. 
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opinion that Dr. Crowfoot’# P. #f)henurua ( chlororhynohu a) is P. 
griaaua; and some egga procured for me by & collector in Decem- 
ber, which are oertairily not those of P. cMororkyncku a y but 
agree with the dimensions of those of P, griaeua. 

OfiSTKELATA MONTANA, H.Sp. 

Lord Howe Petrel. 

General colour above slate, feathers of the back broadly mar- 
gined with darker, shafts darker; feathers of the crown of the 
head brown, each with a narrow subterminal grey band; forehead 
brown, the aide* of the feathers broadly margined with white; 
lores, feathers brown, wholly margined with white; throat slaty- 
grey, visible bases of the feathers white, producing a mottled 
appearance; cheeks and sides of head brown, under surface 
ashy-brown, darker on the neck and abdomen, lower neck 
feathers broadly margined with paler shade; bases of all the 
body-feathers pure white; wing-coverts, primaries brown, faintly 
margined with grey ; secondaries brighter brown, margined 
with lighter; primaries with quills black, except at the extreme 
base, where they shade gradually to white; outer webs black; 
inner web next to the quill blackish-grey, then shading from 
white at the base and for half the length of the feather to 
greyish-black at the tip; secondaries slate, quills black; outer web 
faintly margined at apical end with pale grey, inner web greyish- 
white at base, blackish along quill extending diagonally to the 
edge of the feather, which is faintly margined with white; under 
wing-coverts slate, bases and margins of feathers white; rump 
and upper tail-coverts slate, margined with darker, becoming less 
dark and succeeded by a narrow white outer edge; outer tail- 
feathers dark slate, quills brown, basal half of inner web with 
narrow margin extending to apical end of outer web white; 
central tail-feathers almost uniform slaty-brown, with white 
bases, narrow edge and tips white; bill black; tarsi and first 
joint of inner toe horn-colour. Total length 17*6 in-* wing 11*6, 
tail 6*45, bill 1*37, tarsus 1*68, middle toe and claw 3*45; wing 
extends 0*76 in. beyond the tail. 

60 



786 THE BIRDS OF LORD HOWK AND NORFOLK ISLANDS, 

In my previous paper on “The Birds of Lord Howe and 
Norfolk Islands,” 1 gave a brief description of a specimen of this 
bird procured by Messrs. Hedley and McCulloch, of the Austra- 
lian Museum, and Mr. W. S. Dun, from Mount Gower, Lord 
Howe Island. I then expressed the opinion that it was a species 
distinct from Oe. negUcta Schlegel, with which it had been identi- 
fied by M r. North. 

I have since procured another adult skin, and a series of eggs, 
taken on 3rd June, 1910, in the same locality by Mr. Herbert 
Wilson, who also furnished me with some interesting particulars 
regarding the habits of the bird. 

A comparison with a skin of Oe. neg tecta supplied to me by 
Mr. W. B. Brook Oliver (one of the Kermadec Island expedition) 
shows that the difference is very marked indeed. In fact, Oe. 
montana does not closely resemble any other of the thirty-two 
known species of the genus. It in one of the largest and most 
robust, and in its nature differs from the others, which are gentle 
and timid. 

It is somewhat remarkable that this bird, locally so well known 
as the “ Big Hill Mutton Bird/' has not hitherto been described. 
Although it breeds only on Mount Gower, that mountain is by 
no meanH difficult of access to persons of ordinary strength and 
activity, indeed, several ladies have successfully negotiated the 
climb to the summit. A photograph of the mountain (Plate xxii.) 
reuders a detailed description unnecessary. It is 2,840 feet ixi 
height, and the ocean front consists of a scries of precipices, with 
steep slopes at the foot of each, covered with cliff ddbris, boulders, 
and matted cutting-grass. One of these slopes, known as the 
“ Lower Road "(Pl.xxiii.), about 300 feet above sea-level, was the 
locality from which my bird and eggs were taken, but breeding 
places are found right up to the plateau at the top of the mountain. 

In his account of the expedition to obtain specimens for me, 
Mr. Wilson states that the locality was very rocky, with a few 
patches of cutting-grass. The nests examined were all in 
burrows, some as much as six feet in length, and mostly con- 
structed where the ground was wet. No nest was found in the 
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open, but plenty existed under the overhanging boulders in 
inaccessible positions. The nest whs a large accumulation of 
cutting-grass, in which the egg was almost concealed. All the 
burrows examined had two outlets(See Plates xxiw, and 
xxv). Mr. Wilson says “the birds would stop and fight 
for a while. They can bite Itarder than anj f bird I have 
ever robbed. I have got some of the marks on n»y hands 
yet (l 2th July).” He located the sitting birds by calling 
out, when the birds gave an answering cry from their 
burrows. He saw no variation whatever in the colouring of the 
plumage of the birds seen, but some were slightly smaller than 
others. One bird only occupied the burrow, the mate being at 
sea. One egg only is laid for a sitting, as in the case of all other 
members of the Petrel family. Those procured are mostly stout 
oval in form, some being more pointed than others; colour soft 
dull white, with large, shallow, irregular pitfcings. The dimen- 
sions of eight specimens obtained by Mr. Wilson are as follows: — 
(a) 2*6 x 1*. (6) 2*6 x 1*86, (c) 2 55 x 1 92, (d) 2*5 x 1*87, (e)2*f> 
x 1*96, (/) 2*5 x 1*88, (g) 2*44 x 1*9, (h) 2*4 x 1*9. Average 
dimensions, 2*52x1*9. The average dimensions of nine eggs of 
O e. ntglecia, from the Kermadec Islands, are 2*48 x 1*77. 


EXPLANATION OF PLATK8 XXU.XXV. 

Plate xxii. 

Mounts Gower and Lidgbird, Lord Howe Island. (Photo by A. P. Basset 
Hull). 

PUte xxiii. 

The Lower Road, Mount Gower, a breeding- place of OtairtlcUa montana „ 
(Photo by A. K. McCulloch). 

Plate xxiv. 

Otsirtluta montana, adult at entrance to burrow under overhanging rock. 
Mount Gower. (Photo by A. R* McCulloch), 

Plate xxv. 

Ckitrelata montana, nestling taken from nest, and placed above entrance 
to burrow; Mount Gower .(Photo by A. R, McCulloch). 
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T1LIAOUB. 

EtACOCAHPUS HOLOPKTAUJ8 F.V.M. 

Guy Fawke»(J. L. Boorman; December, 1909). 

Common in the southern parts of New South Wales, but not 
recorded from north of the Blue Mountains, so far as we know. 
Mr. Boorman writes that it is fairly common at Guy Fawkes. It 
attains a height of 30 to 40 feet near the coast, at the foot of the 
ranges, and dwindles down to a handsome shrub of 3 to 6 feet 
nt the summit of the ranges around Guy Fawkes, Armidale 
district. 

BUT ACE JE. 

ZlBKIA H01IUBTA, n.Sp. 

East of Mt. Werong, 3,700 feet high, on the edge of “The 
Big Plain ” overlooking the Kownoung River (R. H. Oambage, 
No. 2201; October, 1909). 

An erect compact shrub with erect branches, about 1248 
inches high, quite glabrous and densely covered with glandular 
tubercles very prominent on the young shoots and petioles* 
leaves opposite, trifoliate, tim common petiole about j inch long* 
leaflets obovate, about J inch long, generally with a minute 
recurved point and with slightly irregularly orenate margins, the 
glands chiefly prominent on the midrib. Flowers small, white, 
almost concealed amongst the leaves, in short trichotomou* cymes 
about as long as the leaves, with small bracts. Calyx-lobes 
triangular, densely tomentose inside, peaks imbricate in the but}* 
minutely puberuleut about twice as long as the calyx, the whole 
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flower hardly above J inch long. Anthers obtuse, not apiculate. 
Fruits not seen, 

Frutex erectus compactusque, 12-18" alius, glaber et glandu- 
losis tuberculin dense tectus. Foliis trifoliatis, foliolis obovatia 
5-7 mm. longis, petiolo eommuni circiber 5 mm. longo. Floribue 
minutisaimis in trichotomis cyrnis parvis, hracteis circiter aequo 
longis qua.ni foliis et ssepe fere obscuratis sub foliis, toto flore vix 
4 mm. longo. Calycia lobis tomentosis, antheris non apiculatis. 
Fruotus non vidimus. 

The new species can hardly be said to be closely allied to any 
described species; its chief characteristic is its robust habit, more 
like an Erioatemon than a Zieria. It conies perhaps nearest 
Z. cytieoidcs and Z . obcordata t but it differs essentially from both 
in the inflorescence and the absence of hairs; the tubercular 
glands it has in common with Z, yranuiata and some forms of 
Z \ Smithii , but hardly anything else, except the generic characters. 

Astrholasia coRREtFOLiA Benth., var. Muklleki F.v.M. 

( A . Muelleri Benth.). 

Mt. Lindsay, Nandewar Kange(H. H, Cambage; November, 
1909). 

The most northern locality recorded. It was recorded from 
Victoria alone till the first New South Wales specimen was col- 
lected, in 1900, at Lobb’a Hole, in the Turnut district. The 
second New South Wales locality brings its range to several 
hundred miles further north. 

Phxhalium Norm F.v.M. 

Upper Copraanhurat(J. L. Boorman; October, 1909). 

Originally described from Queensland specimens, but recorded 
by ns, in 1898, as a New South Wales plant, from specimens col- 
lected in the Harvey Range, near Peak Hill. The Oopmanhurst 
specimens have generally six or seven petals and calyx-lobes; and 
are also, in other respects, closer to the typical Queensland speci- 
mens than to those from the Harvey Range. They grow in rough 
sandstone country, at an altitude of 1000 or 2000 feet, and are 
shout 2$ to % feet high. 

61 
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LS0UXI1TOSJE. 

Phabeolus truxillensis H. B., <k K. New for New South Wales. 

GJoucester(W, Heron; February, 1910); Copraanhurst(Rev. H. 
M. R. Rupp; February, 1910). 

Previously recorded, in Australia, only from Queensland and 
North Australia. It is undoubtedly wild in New South Wales, 
and not merely a garden-escape. The Rev. H. M. R. Rupp 
writes : — “ It is quite common in this district, and is known here 
as ‘Shell Pea,' yet one does not very often notice it, for it seems 
to be a shy bloomer. It is a beautiful thing when well out. It 
always occurs in open or lightly timbered country.” Mr. Heron 
also replied that he found it about 13 miles north-east of Glou- 
cester, far removed from all habitations. 

Pultknjsa 8ETUI.08A Benth. New for New South Wales. 

Mfc. Lindsay, Nandewar Kange(li, H. Cambage; November, 
1909). 

Previously recorded only from Queensland. Broad Sound is 
the only locality given in Bentham's “ Flora Australians]*! ” and 
in Bailey’s “ Queensland Flora.” The New South Wales speci- 
mens are erect shrubs, about 4 feet high, growing at an altitude 
4>f from 4,500 to 4,700 feet, and seem to differ from the type only 
in the less conspicuous sctos on the stipules, the character from 
which the specific name tuslulona is derived. 

Pitltknaga FOtiOLOSA A. Cunn New for Queensland. 

Texas, Queensland^. L. Boorman; September, 1910). The 
most northern locality of a plant common on the New England 
Tableland in New South Wales, but not previously recorded 
from Queensland. 

Eutaxia empetrifoua Schlecht. New for Queensland. 

Inglewood, Queen»land(J. L. Boorman; September, 1910). 

The species is common in Southern New South Wales and 
Victoria, but has not previously been recorded from Queensland, 
and not even from Northern New South Wales, as far as we 
know, 
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The Queensland specimens are, in aspect, very different from 
the divaricate, thorny-branched shrubs of the Wyong district in 
New South Wales, for example; and differ from Beutham’s 
description in the glabrous ovarium, but in no other essential 
character. Some may regard it as a distinct species, but Bentham 
includes such a variety of forms in Eutaxia empvtrifolia , that we 
feel justified in including also this form under that name. 

Crotalaria juncka Linn. New for New South Wales. 

Gordon Brook, Upper Coprnauhurst(Rev. H. M. R. Hupp; 
April, 1910). 

A common East Indian species, and a well-known fibre-plant. 
Previously recorded in Australia only from Queensland and North 
Australia. The Rev. H. M. R. Rupp writes: — “The only place 
where I have seen it, is on the south side of the Clarence, almost 
directly opposite Gordon Brook homestead; it grows there freely, 
reselling 2 feet fi inches or 3 feet, but mostly shorter/’ 

Jaoksonia bcopakia R.Br., var. uonoclada, n.var. 

Nambucca Heads, on stony ridges overlooking the oeean(J. L. 
Boorman; June, 1910). 

An erect shrub, 4 to 6 feet high, very densely branched towards 
the summit. Branchlets angular and narrowly winged, about ^ 
inch broad, grey from a minute hoary pubescence. Flowers from 
pale to orange-yellow. 

The shrub looks very different from the ordinary form of J. , 
sco/wma, but does nob differ in any essential floral characters. 
It flowers apparently much more scantily, and the flowers are on 
shorter pedicels, but the shape, proportionate length aud indu- 
mentum of calyx, petals, stipes, ovarium and style are identical, 
and, therefore, we do not feel justified in separating it specifically 
from J . tcoparia. The flattened branchlets approach «/. Clarkii 
F.v.M., but that apeoies is distinguished from J \ svoptiria by es- 
sential floral characters. We have not seen fruits. 
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00VP08ITJB. 

Helichrybum OA88INOIDB8 Benth. New for New South Wale*. 

Gunnedah(J. L. Boorman; November, 1910). 

Previously recorded from Queensland only, M Keppel Bay and 
Broad Sound "(collected by Robert Brown); also from “ Gains- 
ford "(collected by E. Bowman, NAt. Herb., Melbourne). 

It is a shrub, generally 4 to 6 feet high, exceptionally attain- 
ing a height of 10 feet or more; and was found in stony places, 
near the Black Jack Coal Mine, at Gunnedah. 

8TTL1DIEJL. 

Lev kn hook i a bu m a Send. 

Hawkesbury Agricultural College, Richmond; plentiful in a 
paddock on the College Farra(C. T. Musson; October, 1903). 

New for the County of Cumberland; not recorded in Kev, Dr. 
Woolls* “ Plants indigenous in the Neighbourhood of Sydney.” 

EPACBIDEJE. 

Efaoris mijouonulata R.Br. 

In these Proceedings for l898(Vol. xxiii., p.13) we recorded the 
above species as new for New South Wales. Prof. Ewart has 
pointed out to us that he has determined the plant as E.paludo #<*, 
R. Br., and we consider that his view is the correct one. It i* 
an alpine form of E. paludom , different in appearance from the 
form so common on the Blue Mountains, but still not specifically 
different. We, therefore, withdraw the name of Epacris mucro~ 
nnlata from the fiora of New South Wales. 

LABI ATX. 

Wkstringia Chekui, n.sp. 

Road from Goonoo toMudgee(J. L. Boorman; October, 1908). 

A thickly branched* pale green shrub, 4 to 5 feet high and 
nearly as broad* nearly glabrous but with a minute boary tomen* 
turn on the young shoots, distinctly visible on the contracted 
internodes on the tops of the branches. Leaves almost sessile in 



IJY J. H. MAIDEN AND E. BKTCHK. 


793 


whorls of 3, oblong-elliptical to lanceolate, acute, about £ inch 
long, the margins thickened and slightly recurved, glabrous when 
full grown, slightly hoary-toroentose on the underside when 
young. Flowers rather small, the corolla hardly above twice as 
long as the calyx, of a purplish-blue or sometimes white faintly 
tinted with pink, axillarj', but all crowded at the ends of the 
branches, forming leafy terminal heads. Calyx green and glab- 
rous, nearly ^ inch long, with a libbed tube and short, broad but 
acute lobes hardly J the length of the tube, the bracts under the 
calyx very small. Corolla slightly hairy inside and outside; other 
floral characters those of the genus. Ripe fruits nob seen. 

Frutex densus circiter vel plus 1 m. alius, fere glaber praiber 
tomentum minutissimum ramisjuvenilibus at latere inferiore foliis 
juvenilibus. Foliis fere sessilibUH, ternis, oblongo-ellipticis vel 
I&nceolatis, acutis, circiter 5 imu. longis, margiuihus densatis et 
aliquanto recurvatis. Floribus axillaribus sed apice ramorum 
confertis in capitihus fere terininalibus. Oalyce viridi glabro, 
hracteis minutissiniis sub apice, tuhulo costato circiter 4 imu. 
longo, lobis latis acutisque circiter 1 mm longis. Corolla ali- 
quanto pilosa. 

The shrub grows abundantly and gregariously on slightly 
elevated ridges on the plains between Goonoo and Mudgee. It is 
not an attractive plant from an horticultural point of view; the 
flowers are not very conspicuous, and the foliage is of a dull pale 
green, often shading to purplish on the young shoots, according 
to the collector's notes. 

Benbhaiu writes in the 41 Flora Australiensis,” in a footnote to 
the genus : — 44 With the exception of W. cephalantha , the species 
are so closely allied, and run so much into each other as to render 
it exceedingly difficult to assign to them any tangible characters." 
We find this remark very true, and it is difficult, for that reason, 
to say to which of the described species our new species is most 
nearly allied. It has the short calyx-lobes and very short bracts 
of W . rigida fi.Br, and has also the whorls in 3’s in common 
with that species, hut it differs from it in the glabrous calyx, 
and widely in habit and inflorescence. In habit and inflorescence 
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it comes nearest to the Tasmanian W. rubic&folia R.Br., but 
differs from it in the short calyx-lobes and in the shape, arrange- 
ment and the colour of the leaves. It cannot be tacked on as a 
variety to any described species, as it is as much distinguished 
from any of them as they are from each other. The chief char- 
acteristic is the inflorescence, which comes nearest to the capitate 
inflorescence of W. cepkalant AaF.v.M., without being truly capi- 
tate. 

We name the plant in honour of Mr. Edwin Cheel, h co-worker 
on the Australian flora. Mr. Ghee] also diagnosed this plant and 
we made use of his notes to some extent in this paper. 

pROSTANTHRBA LeICHHARDTI! Benth. 

Cobar(E. C. Andrews; November, 1910). 

Previously recorded from Queensland only, “ Bottle Tree Cheek, 
Leichhardt/' being the only locality recorded by Bentham, and 
later still by Bailey. 

The specimen was determined by Archdeacon Haviland, and 
presented to the National Herbarium by the collector. 

KONIMUCUS. 

PaLMRRIA SCANDKN8 F.V.M. 

Goff's Harbour(J. L Boorman; May, 1909); Acacia Creek, 
Macpherson Range(W. Dunn; May, 1909, and May, 1910). 

The fruits of this tall woody climber are incorrectly described; 
the drupes are supposed to be completely enclosed in the enlarged 
somewhat fleshy fruiting calyx. This is not the case in the fully 
matured fruits, as the fruiting specimens from the above two 
localities show. The fruiting calyx Anally bursts irregularly, 
and expands into a flat, very much lacerated disk bearing 2 to 
6 sessile dark drupes on its surface, much as in T4ti*a*ytiandrn 
(Kibara Endl.), only the disk is much larger and more conspicu- 
ous, and the drupes are smaller, 

IAU&10M. 

Ubyptooarya erythroxylon Maiden A Bfttche. 
Gloucester di«triet{W. Heron; November, 1909)* 
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The species was described in Maiden’s “ Forest Flora of New 
South Wales,” Fart xxvi., No. 96, Plate 100(1907), from speci- 
mens collected on the M&cphersou Range. It is a tall tteeiu the 
northern locality, attaining 4 feet in diameter, but seems to be 
much smaller in the Gloucester district. This new locality 
extends its range several hundred miles. Mr. Heron wiites: — 
“It is scarce here, and is about 12 inches at most in diameter, 
and up to 20 feet high.” 


PB0TSACK&. 

Kmhotuuium Wickuami F.v.M., var. pinnata, u.var. 

Dorrigo(J. L. Boorman; December, 1909). 

This interesting Proteaceous tree is common in North Queens- 
land, on the Bel leaden -Ker Range and on the Barron River, but 
has not been found in Southern Queensland, as far as we know; 
and now it turns up agtun in Northern New South Wales, in a 
very restricted area, in a different form. Mr. Boorman informs us 
that he did not see more than about a dozen trees in a radius of 
12 miles of the Dorrigo township, and that it seems not to grow 
anywhere else in the district. It is a true brush-tree, growiug 
in company with Araucaria , l)y$oxyluu t MarpuUia, etc., attaining 
a height of 60 to 80 feet, by about 5 feet diameter. The flowers 
and fruits are quite identical with the Bellenden-Ker specimens, 
but the leaves are pinnate in the New South Wales specimens, 
and simple in the Queensland ones. Such a sharp distinction 
would justify us in giving it a new name if it belonged to any 
other Family, but the variability of the leaves is so marvellous 
in Proteaceie, that we can only regard it os a pinnate-leaved 
form. The leaves are from 9 to 18 inches long, including the 
slender petiole, pinnate with 7 to 9 leaflets; leaflets lanceolate, 
generally 4 to 5 inches long, and f to 1 inch broad in the middle, 
tapering at both ends, pinnately obliquely veined, only the 
principal veins conspicuous. The rhachis between the leaflets is 
in most leaves slightly winged towards the top, frequently 
uniting the three uppermost leaflets at the base, and thus showing 
a tendency to relapse into a pbnafcifid leaf. This tendency is die- 
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tinetly shown in the floral leaves; the first leaves below the 
inflorescence are frequently simple, next to the simple leaf follows 
occasionally a leaf cleft to or nearly to the rhachis into two lobes, 
and then follow, generally abruptly, the pinnate leaves, 

Mr. Boorman distinguishes two forms growing together in the 
same restricted area; one is the tall tree deseril»ed above, the 
other is a small shrubby form 10 to 15 feet high, with consider- 
ably smaller leaves, and a greater tendency to simple or lobed 
leaves. The specimens look very distinct, but this is again 
merely an instance of the protean character of Proteacese; the 
small form will eventually grow out into the tail form, and only 
tall old trees seem to have the large pinnate leaves. The tree is 
of special interest 1 because it is one of the few links which con- 
nect the flora of Australia with that of South America. 

HYDROCHAJUTACEJE. 

Thalassia HKMPRicim(Ehrenb.) Aschers. New for Australia. 

Murray island, Torres Straits(Oharles Hedley; September, 1907; 
and J. 8. Bruce; June, 1910). 

Previously recorded from the Indian and Pacific Oceans, from 
the Bed Hea to the shores of New Caledonia and New Britain 
(Neu Pommern). 

In these Proceedings for 1909(Vol. xxxiv., p.585) we published 
a note on the fruit of a marine plant doubtfully referred to Cymo~ 
docm ciliala. This is the plant in question; the better specimens 
received through the goodness of Mr. J. 8. Bruce, of Murray 
Island, by the kind intermediary of Mr. Hedley, enable us to 
correct the mistake. We regret that, by an oversight, the mark 
of interrogation was omitted on the Plato on which the fruit is 
figured as Cymodotea , though the query was not omitted from 
the note. 

Together with the specimens of Thalassia, Mr, Bruce sent 
excellent fruiting specimens of Enhaln $ Koenigii Rioh., (^n/talus 
acoroides Steud.) a genus closely allied to Thalassia , but distin- 
guished from it chiefly by the long stalks of the fruits, which 
ripen on the surface of the water, Both genera seem to be 
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•equally common iu Torres Straits. Mr. Bruce sends us the 
following note about their distribution: — “No.2 (Enhalus Kocnigii) 
is recognised by the natives here as the true food of the Dugong; 
it very seldom crops the leaves of the other {Thalauia Jhmprichii), 
Both plants are found only in small patches around the Murray 
Group, consequently Dugong is scarce; but at the islands to the 
west of here, where the Dugong is plentiful, both plants are 
found in profusion.” 

CYJPERACM. 

Tkkohtularia pauciflora Beiit-h. New for New South Wales. 

La Perouse(W. Forsyth; November, 1899): Laura, Blue Moun- 
tain^ A. A. Hamilton; December, 1909). 

Previously recorded from Victoria only. The specimens were 
presented by Mr. A. A. Hamilton, and determined by him. 

Lipocakpha microcbphala R.Br. 

Hawhesbury Agricultural College, Richmond, in a ditch where 
used to be u swampy tract of country(W. Greenwood, through C. 
T. Munson; April, 1910). 

New for the County of Cumberland. The Rev. Dr. Woolls 
selected the boundaries of the County of Cumberland as the 
boundaries of his Census of the 4< Plants indigenous to the 
Neighbourhood of Sydney,” and this plant is not included in his 

lint, 

OR AMINES. 

Paniuum skmialatum R.Br,, var. latjkolium, n.var. 

Dnaringri, vi& Rockhnuipton, Queensland^. H. Maiden; 
March, 1909). 

A slender grass, 15-18 inches high, apparently annual. Leaves 
short, flat, at>ove £ inch broad at the base and less than 2 inches 
long, tapering to a point, hirsute and ciliate as well as the long 
leaf-sheaths and the stems. Stems slender, leafy at the base, 
with a few short distant leaves higher up, Spikelets in rather 
distant pairs on the panicle-branches, the second glume smooth 
and shining. 
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This slender grass looks very distinct from the robust typical* 
P> $emialatum y with long narrow leaves aud spikelets crowded on 
the panicle-branches, but it has the chief characters of that 
species, i.e., the densely fringed second glume, and the cleft palea 
of the third glume. The absence of the nerves on the second 
glume is caused by the different, texture of the glume; the nerve* 
can be seen also in this variety, if one looks through the glume 
against the light. 

A remarkable form of the typical robust Panicum nemialatum, 
with broad marginal wings on the second glume of the spike- 
lets, has been collected by Mr. J. E. Hadley, at Warialda, 
in April, 1908, but the character is too inconstant for a distinct 
variety. Normal plants and plants with winged glumes grow 
side by side in the locality, and in other specimens spike lets with 
winged glumes and spikelets, or with unwiriged glumes are mixed 
in all proportions. This character is not mentioned by Bent ham r 
in the “ Flora Austral iensis,” and we propose to amend his des- 
cription so as to include the Warialda form. 

Bentham writes(VoJ. vii., p.472): — “Glumes the 

2nd the largest, membranous, 5-nerved, fringed on each side with 
long pale or dark coloured hairs connected at the base on the- 
intramarginal nerve; 3rd glume with a small palea/' 

To the description of the 2nd glume should be added 
occasionally winged by a horizontally striate wing fully ^ lino 
broad, aud densely ciliate; and in the description of the 3rd 
glume it should be mentioned that the palea is deeply cleft. 

Panicum temialatwn is also an Asiatic grass, and a form, very 
closely resembling the Warialda form, is figured by Griffith tu 
his “ leones Plantarum Asiaticarum ”(Vol. iii., t.146), under the 
name Panicum viaticum * The second glume in the Asiatic form 
is broadly winged, as in the Warialda form; the sole difference 
is that the wing is present only in the lower three-quarters or 
four-fifths part of the glume, leaving the margins of its upper 
part bare. 

Unfortunately Griffith published no description of his P.piaH* 
cum, and we have no means of knowing whether he dolijberately 
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■separated his species from JP. aemialatwm , which was published 
about 40 years previously, on account of the broad wing on the 
second glume, or whether R. Brown’s grass was unknown to him. 

Sir J. D. Hooker mentions the grass in the “ Flora of British 
India,” under the name of Axonopu » semiolalus ; but, though be 
•quotes Panieum viaticum Griff., as a Bynonym, he describes the 
margins of the second glume as “ villous,” and not as winged. In 
Jus Key to the genera of Indian grasses, he separates Axonopu* 
from Panieum on account of the M broadly fimbriate marginal 
nerves of the second glume and the deeply cleft paleaof the third 
glume,” laying special stress on the cleft palea (see Hooker’s 
•remark on the genua Axonojms , FI. Br. Jnd. vii., p.64). 

The small cleft palea is present in all Australian specimens we 
have examined, but Bentham omits to mention the character. 

F. M. Bailey adopts the name Axonopu* semialatu* Hook., in 
bis “Queensland Flora,” hut also describes the second glume as 
“fringed on each side,” without mentioning winged glumes; it 
*oems that the form with winged glumes has not been observed 
in Australia, so far, in any other locality except Warialda. 

FI LICKS. 

i 

Polypodium cucullatum Nees et Bl. New for Australia. 

Herberton district, Queensland(ll. F. Waller; 190$). 

This curious little fern has a great range, from Ceylon over the 
Malayan Archipelago, the Philippines, Samoa, Fiji, New Cale- 
donia, ike., but it has not been previously recorded from Aus- 
tralia. Mr. Waller writes: “found growing on rocks at one 
place only, on the Dividing Range between Evelyn Scrub and 
coastal waters.” 

Polypodium Wailkri, sp.nov. 

Herberton District, Queensland; at an altitude of about 3,500 
*eet(R. F- Waller; 1909). 

A small tufted epiphytic fem, glabrous except the broad linear- 
lanceolate pale brown scales at the base of the very short stipes. 
Fronds 1 to rarely 2 inches long, the largest somewhat above § 
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inch broad, lanceolate in outline, cut down nearly to the rhachi* 
into erecto-patent entire or indistinctly lobulate blunt lobes with* 
slightly recurved margins, the lower shortened gradually into the 
undulately winged short stipes, the upper ones shortened into an 
undulafcely lobed blunt point. Veinlets simple or forked, con- 
cealed amidst the almost herbaceous texture. Sort orbicular, 
superficial or very slightly sunk into the tissue, comparatively 
large, 3 or 4 on the longest lobes, solitary on the short ones. 

Filix parva, pallide virena, glaber prseter squainas lineari lan- 
ceolatas basi stipitis brevissimi. Froudibus lanceolatis 1-2" longis 
et circiter latis, pinnatisectis fere ad rhachem in lobin lineari- 
obtusis, margtnibus ieviter recurvafcis; lobis inferioribus in rhachi 
undulate alato contracts, lobis superioribus in apice undnlato 
contractis. Venis simplicibus in textura fere herbacea occultis; 
soris orbicularibus, superficiariis, 3 v. 4 in lobis brevibus. 

This interesting small fern is so closely allied to Polypodium 
sarmmtosum Brackr., from the Sandwich Islands, that it may 
perhaps be looked upon by some as a small form of it, but the 
union would be rather forced. Besides the great difference in 
size, the Queensland fern differs from it in the very short stipes, 
in the more herbaceous texture, in the slightly less deeply cut- 
down lobes, and in the recurved margins of the lobes. Its posi- 
tion in the Australian flora is next to P. bltchnoide* Hook., and. 
P. Ju8CO'jriloimm Baker <k F.v.M. 

A8PLKNIUM amcenum Prosl. New for Australia. 

Evelyn Scrub, near Herberton, N.Q,, on rocks (R. F. Waller; 
October, 1908). 

This fern was originally described by C. B. Presl, in the 
year 1836, in his “ Tentamen Pteridographiw,” but it has since 
been united with A. unilateral e Lam., {A* resectum Smith, in- 
Hooker <fc Baker's “Synopsis Filicurn”), The Queensland fern 
is so very distinct from A . unilateral e, that we are unable to- 
follow 0. Christensen and Aldervelt van Roaenburgh in uniting 
the two species; but rather follow R, Schlechter, who keeps A. 
amcenum as a distinct species in his " Beitrage *ur Keuntniss der 
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Flora von Neu-Kaledonien,” in Engler’s Bot. Jahrbiicher (VoL 
xxxix., p.8, 1907). We have not ween Presl's description of A . 
amcenum; his "Tentaraeu Pteridographiie ” seems not to be in 
Sydney, and we must rely on the correctness of Dr. Scldechter's 
determination. Waller’s Queensland specimens are quite iden- 
tical with Schleohter’s New Caledonian ones, and are very distinct 
from the Australian form of A. unilateral e figured and described 
by Mr. F. M. Bailey from Queensland, as A. retectum var. 
anstratimte. 

We give here a short description of A . amaenum drawn up 
from Mr. Waller's Queensland specimens, and Dr. Schleohter’s 
New Caledonian ones • 

A tufted glabrous fern with simply pinnate fronds mostly 
below one foot high, including the slender stipes, and 2 to 4^ 
inches broad at the base, gradually narrowed towards the top, 
mostly bulbiferous near the apex. Pinnse lanoeolate, unequal* 
sided, the upper side broadly cuneate at the base, the lower side 
narrowly cuneRte and sometimes slightly cut away, bluntly 
toothed or lobed on both sides, the incisions shallow towards the 
point of the pinnae, deeper near the base and cut down on the 
upper side, nearly or quite to the rhaohis in the lowest one or 
two pairs of piimce, leaving thus a single pinnule on the base of 
the lowest pin me of the larger fronds. Texture thinly coriaceous. 
Veins very oblique, forked. Sori in an irregular line on each 
side of the midrib, the indusium opening towards the midrib. 

AsPitiNiUM korhalr Dou. New for Australia. 

Bvelyn Scrub, near Herberton, N. Queensland; on rocks and 
dead logs(H. F. Waller; 1909). 

A fern with a wide geographical distribution, recorded in van 
Kcsen burgh’s “ Malayan Ferns from Malacca, Sumatra, Celebes, 
Philippines, China, North India and Hawaii ” The Australian 
specimens are much smaller than the Indian #pecimens(flguwl in 
Beddome’s “ Ferns of Southern India ” t.cxxxiiu), but they agree 
well with the smaller forms from the Philippine Islands, though 
6 $ 
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they are still smaller, the largest Australian specimen seen not 
exceeding 6 inches. 

Hymbnophyllum Waiaxri, sp.nov. 

Evelyn Scrub, near Herber ton, North Queen«land(R. F. Waller; 
November, 1908). 

Rhizome filiform, sparingly hairy with somewhat rufous scaly 
hairs. Stipes slender, very sparingly scaly-hairy or naked when 
old, not winged or very narrowly so in the uppermost part, about 
£ to | inch long. Fronds dark -green, ovate, about 1 J inch long 
and 1 inch broad, sometimes narrower in the sterile fronds, cut 
down to the narrowly winged rhaehis into 5*7 pinuce on each side. 
Pinnae spreading, the lower ones sometimes almost horizontally, 
ovate to ovate-lanceolate in outline and overlapping each other, 
pinnately lobed rather above half-way to the midrib, the lobes 
shallowly lobed again; ultimate lobes short and broad, rounded 
and with quite entire margins. Sori not numerous, terminal on 
the upper lobes of the uppermost pin me; indusium almost orbi- 
cular, about one line long and at least as broad, the valves entire 
or with slightly uneven margins. Receptacle included. 

Rhizoma filiforme; stipes gracilis vix apice alatus, 7-10 mm. 
longus. Frondes ovate circiter 3 J cm. latte, pinnate 5-7 laoinim 
utroque latere; laciniis latis, lobis pinnatis at rursus lobatis; 
lobis ultimis brevibus, latis, rotuudatis, margine iutegro. Sori in 
lacinulis laciniarum apicalium terminals; indusio orbioulari, cir- 
citer 2 mm. longo latoque, margine iutegro; receptaculo inoluso. 

The chief characteristic of the uew fern is the small frond with 
a fringe of sori on the top; as far as seen, the sori seem to be 
strictly confined to the top of the fronds. It is not closely allied 
to any of the described Australian species but comes very near to 
M. panicul\florutn Pr., figured in Van den Bosch’s 14 Hymen- 
opbyllacess Javanicae,” fc.xxxiv. The chief point of difference be* 
tween the two ferns is that the iadusintn is twice as long as broad 
in the Java fern, and at least as broad as long in our uew species; 
and the fronds are also broader in our fern, and the primary 
pinn* are less deeply cut-down. 
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WEDNESDAY, NOVEMBER 30th, 1910 


The Ordinary Monthly Meeting of the Society was held in 
the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, November 26th 1910. 

Mr. 0. Hedley, F.L.S., President, in the Chair. 

Dr. Ronald Hamlyn Hahkib, F.R.M.8., F.Z.8., Queensland 
Museum, Brisbane, was elected an Ordinary Member of the 
Society. 

Candidates for Fellowships were reminded that the 30th inst. 
was the last day for receiving applications. 

The President gave notice of a Special General Mketinq, to 
be held at 4 p.m., on Wednesday, 21st December, 1910, in the 
Board Room, Public Library, immediately before the Council 
Meeting on that date. Business', to elect an Auditor for the 
forthcoming audit, vice Mr. F . B. Rayment, F.C.P.A., who is 
eligible for re-election; and who is recommended, by the Council, 
for election (in accordance with the provisions of Rule xvi.), 

The Donations and Exchanges received since the previous 
Monthly Meeting (October 26th, 1910), amounting to 10 Vols., 
70 Parts or Nos., 45 Bulletins, 5 Reports and 31 Pamphlets, 
and one Map, received from 56 Societies, Ac., and one Individual, 
were laid upon the table. 
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NOT £8 AND EXHIBITS. 

Mr. Basset Hull exhibited skins of Fregetta grallaria VieilL* 
and Oestrelata montana Hull, obtained at Lord Howe Island, in 
October of this year, by Mr. T. Harvey Johnston. The former 
constitutes a first record of this species from the locality; but, as 
the specimen was picked up dead on the beach after a gale, its 
discovery is not of value as indicating the possible breeding 
ground of the species. The Oestrelata is a nearly full-grown 
nestling, and has some of the down still adhering to the feathers 
on the abdomen. The colour of the true feathers is a rather 
deeper shade of slate than that of the adult bird (type) exhibited 
at the August meeting. The specimen was taken from a typical 
nesting burrow at the top of Mount Gower, on 17th October. 

Mr. R. T. Baker exhibited specimens showing various stages 
in the utilisation of Tickera-fibre, from botanical specimens of 
Posidonia australis to cloth-material of various shades, manufac- 
tured at Huddersfield. Also photographs showing a dredge* 
hopper, and washer used in reclaiming the fibre from the shore* 
of Spencer’s Gulf, S.A., where the industry has been successfully 
established. 

Mr. T. H. Johnston exhibited (l)an hydatid cyst ( Echinococcus 
polymoi'phu* Dies.) from the lung of a goat (collected by Dr. T. 
L. Bancroft in Queensland); and (3) portion of the small intestine 
of a kangaroo, Macropne gigantms Zirmu., showing the presence 
of Coccidium sp. (collected by Mr. 0. S. Le Sou$f at Ooonamble, 
N. B. Wales). Neither of the above parasites had been previously 
recorded from these hosts in Australia. 

Mr. Fred Turner exhibited and made observations on (1) 
Panicma glabrum Gaud,,(syn. Patpalum ambiguum DO.) from 
the upper Tweed River, New South Wales. Mr. Turner waa 
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the first to discover this Indian grass in Australia^ Vaucluse, 1904); 
since then Mr. F. M. Bailey, F.L.S., had recorded it from Southern 
Quoensland(1906); the exhibitor from Hose Bay, near Sydney, and 
several places on the banks of the Parramatta River as far as 
the Hyde Bridge; and Mr. A. A. Hamilton quite recently from 
Leura, Blue Mountains. It spreads very rapidly in favourable 
situations, is an excellent pasture grass which horses and cattle 
eat readily >md on which they appear to do well, and is a good 
grass for making a lawn. (2) A fascia ted growth of Lepidium 
metarule Linn., found growing on the bank of the Macquarie 
River, near Warren, New South Wales, a condition not previously 
met with in this species. (3) Crotalaria Cunninghamii R.Br., 
one of the most interesting species of the genus; a very rare 
plant in New South Wales, found only in the far west. The 
specimen shown was grown by Mr. G. W. Wiggins, of Leichhardt* 
from seed gathered in West Australia. 

Mr. E. Cheel exhibited specimens of a fungus, Cronartium 
jackeonias P, Heim., on branches of Jacksonia Sternberyiana Hueg., 
from Oottesloe, near Perth, W.A.(Dr. J. Burton Cleland; August, 
1908;; and on (l)Aolun villoma Ski., Crointl!a(Miss Carole; October, 
1910). This fungus had not been recorded previously either from 
West Australia or from New South Wales. Mr. Cheel reported 
that he had succeeded in bringing about the development of the 
teleutospores of Puecinia taemaniea Diet., by infecting the 
common groundsel with eecidiospores. 

Mr. W. M, Carne showed some extraordinary cases of floral 
prolific&tion in specimens of a species of Teasel(2>ijMact*s), from 
the Hawkesbury Agricultural College garden. 

On behalf of Mr. H. Burrell, the President exhibited a photo* 
graph of a marine mo\\\xuo{Cymbium) in the act of ovipositing. 
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THE PERMANENCY OP THE CHARACTERS OF THE 
BACTERIA OF THE BAC. COLJ.Q ROUP. 

By R. Urkiq-Smith, D.Sc., Maclkay Bacteriologist to the 

Society. 

In a paper upon the Bacterial Flora of Rachitic Stools,* a 
table was given showing the cultural characters of certain Gram- 
negative bacteria of the Bac. coli~ group. These differed more or 
less from one another and, from the gradual variations, the 
opinion was expressed that further cultivation might bring about 
such alterations as to reduce the number of raoes. 

Certain of the bacteria were cultivated upon artificial media 
for over seven months, and occasionally examined during the 
period of cultivation. Many of the characters were found to be 
permanent, while a few proved to have been only temporary. 
The alterations applied to what may be called the negative 
characters, and it was evident that with some of the bacteria the 
absence of fermentative activity was only transient. 

A reference to the table in the former paper(p.38), will assist 
in explaining the relation of the bacteria with the restored 
characters, to the others. Twelve bacteria were under obser- 
vation; these were the first twelve that were obtained in the 
former research. 

The characters of B„, B la and B 10 were permanent, and 
the changes in the others were as follows :~— 

Motility : B 4 and B 1S became motile. 

Orowth on gelatin : B a , B 4 and B l8 finally grew as a fiat 
expansion. 

yeutral-red: B,* developed a fluorescence under anaerobic con- 
ditions. 

Dextroee and Mannit ; The characters were permanent. 


*Attiea, p.86. 




BY K. GRKIG-SMITH. 


807 


Lactote: B l e finally produced acid and gas. 

Milk : B 14 and B lfl ultimately produoed acid and clot; B ia 
produced acid. 

Saceharote : B r , B 14) B, 6 and Bj e produced acid and gas, while 
Bj a developed acid. 

Thus the races originally twelve in number were reduced to 
eight. 

Summing these changes together, it becomes obvious that the 
baoterial activity towards dextrose and mannit is the most per- 
manent of all the characters; then come the actions upon lactose 
and neutral-red, next the motility, followed by the action upon 
milk, and the growth upon gelatin; and finally, the most easily 
restored character is the fermentation of saccharose. 



CONTRIBUTIONS TO OUIi KNOWLEDGE OF SOIL* 
FERTILITY. I. 


Tins Action of Wax solvents and thk Presence of 
Thkrmolauilk Baotbkiotqxins in Soil. 

By R. Grkig-Smitii, D.Sc., Macleay Bacteriologist to thk 

Society. 

ft baa been known, since 1894, that soil after treatment with 
carbon bisulphide, produces a greater crop than it would other- 
wise have done. Girard used the disinfectant to kill nematodes, 
and noted an increase of crop; Oberlin applied it in order to 
destroy Phylloxera on grape-vines, and saw an enhanced pro- 
ductiveness. Other investigators confirmed the fertilising action 
of carbon bisulphide, and showed that chloroform, ether, benjsene 
and toluene gave similar results. It had also been previously 
known (Frank, 1888; Leibscher, 1893) that heating the soil, as 
for example, while sterilising it by steam, increased the solubility 
or availability of the mineral and organic matter. The beneficial 
effect of either of these treatments was manifest over two season*, 
but did not extend to the third crop. Furthermore, from the 
dark green colour of the foliage it was evident that the treatment 
brought to the plant an accession of nitrogen, that is to say, the 
crop behaved as if the soil had been treated with a nitrogenous 
manure. 

Investigation indicated that the increased fertility was con- 
nected with an increased activity of the soil-bacteria. There 
is something in untreated soils which keeps the number of 
bacteria at a constant level, which naturally depends upon the 
quality of the soil. Treatment with carbon bisulphide or with 
heat reduces the number, by killing off the less resistapt btotet^. 
After the partial sterilisation, the more resistant bacteria increase; 



BY R. GftltlG-fJBlTH. 


809 


and the number soon rises above the former level. Thera is, in 
-consequence, a greater breaking down of the organic matter, and 
more of the simpler mammal constituents are available for the 
crop. Heat undoubtedly causes some chemical decomposition, 
!or the matter soluble in water is increased. 

The most suggestive explanation is, that the partial sterilisa- 
tion removes a number of microbes which are of little use econo- 
mically, and which compete for the food-supply with the more 
useful kinds. With the former out of the way, the latter increase 
in numbers, and their activity would account for the increase of 
crop. But the removal of the inactive bacteria does not explain 
the increase in the number of the bacteria over the normal. 
Russel), working in conjunction with Hutchinson, suggests that 
the reason for the absence of increase in the bacterial content of 
a normal soil, is that the protozoa and amoebse, which occur in 
soils, are phagocytes and consume the bacteria. The partial 
sterilisation disturbs the balance which formally existed between 
the phagocytes and their prey, and, in the absence of the protozoa, 
the bacteria are enabled to increase. 

If the soil is considered as consisting of a solution of nutritive 
matter and of soil-fragments, there is reason to expect the presence 
of bacterial toxins. When bacteria are added to a nutritive 
medium, they increase up to a maximum, and are then slowly 
destroyed by the accumulation of their excreted products. To 
all intents avid purposes, these products are toxins. Many cells 
survive, but the majority are destroyed, and this is just what we 
find in soil But in the soil there may be many toxins, as there 
are many classes of bacteria. If some of the bacteria are 
destroyed, as, for example, by heat, the remainder, on account of 
the freedom from competition, will multiply up to a certain 
limit, for the pre-existing toxin will keep the numbers down 
Should, however, the toxin be also destroyed, the road is cleared 
for the bacteria to equal, and then to exceed the original number 
of those previously existing in the soil. 

Whitney and others had an hy pothesis that the soil-toxins Were 
derived from plahfca, and were destroyed by fertilisers and by , 
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fallowing; but more recently they consider* that the toxins arise 
from the action of bacteria upon the residues left by the orop in 
the field-soil. 

Believing that, in the soil, there are bacterial toxins, ami that 
much bad yet to be discovered concerning them, and also that 
the importance of the protozoal hypothesis had been exaggerated, 
I began this work upon soils. 

By the use of soil-extracts filtered through porcelain, I have 
found that bacteriotoxin* are normally present in soils, and that 
these either kill off or restrict the growth of bacteria which bad 
been added. The result is entirely a question of the amount of 
toxin, and also of the kind of bacteria. Borne bacteria are more 
sensitive to this toxin than others. The toxin is destroyed 
partially or entirely by heat, by the action of aqueous solutions, 
in both of which the time-factor has an influence, and by the 
action of sunlight. The solubility of the toxin varies according 
to the salts present in aqueous solutions; it appears to be more 
soluble in solutions of magnesium sulphate, potassium sulphate, 
and sodium chloride than in water, in the order named. 

A factor, which hitherto has been unnoticed, has a certain 
bearing upon questions affecting soil-fertility. This is the 
waxy or fatty substauce present in ali soils. It consists of a 
mixture of saponifiable and unsaponifmble bodies, and, by water- 
proofing the soil-particles, it limits the free solution of nutritive 
matter. It is undoubtedly largely derived from vegetable 
remains, and is probably the “matter soluble in ether” of 
vegetable residues. The distribution of this “ agrioere ” is 
altered by the soil being treated with wax -solvents* such as the 
volatile disinfectants; aud is more or less segregated! not only 
locally on the soil-particles, but also in the layers of the soil 
Thus the action of the disinfectants is partially explained. The 
full explanation, however, is not yet evident. 

Bussell mid Hutchinson, by excluding the presence of soil 
toxins, came to the conclusion that the phagocytic protozoa were 
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the only agents which limited the multiplication of bacteria. 
They did not directly test for toxins; and, although the reasons 
whioh they bring forward* in support of the absence of toxins 
sound very convincing, yet a more intimate knowledge of the 
behaviour of the toxins enables one to interpret their experimental 
results generally in a manner different from what they have 
done. The presence of toxin and the activity of its group- 
specificity cannot be ignored. Furthermore, the identity of the 
toxins, produced by superheating soils, with the toxins of untreated 
soils has not as yet even been suggested, and certainly has not been 
proved. The behaviour of the nitrifying bacteria towards this 
toxin, which is one of Russell and Hutchinson’s strongest argu- 
ments against the presence of soil-toxins, cannot, therefore, bo 
considered. 

Toxin is undoubtedly present in soil, and although it may not,, 
in ordinary or natural circ urns tan oes, he absolutely toxic, yet it 
is sufficiently active to make itself evident as a restrainer. The 
soil-nutrients accelerate the growth of bacteria, the soil-bacterio* 
toxins restrain their multiplication, and an equilibrium becomes 
established. The phagocytes doubtless play a part, assisting the 
toxins, aud the agricere also assists in preventing the rapid 
solubility of the nutrients. 

Experimental. 

in the various experimental results that follow, Bac. prodigiom r 
was used to indicate the growth or otherwise of bacteria. This 
bacterium is easy to detect, it grows rapidly, and it belongs to 
the class of putrefactive bacteria which are, presumably, the 
active agents iu soil-decomposition. 

The soils were obtained from the Hawkesbury Agricultural' 
College, from an orchard near the summit of the Kurrajong, and 
from the garden around the Society’s House. They were gener- 
ally air-dried upon arrival in the laboratory, but in many cases 
this was unnecessary, and in certain oases the fresh "soil was 
used. 
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The extracts were prepared by stirring up 200 guas. of soil in 
a mortar with 200 c.c. of aqueous solvent for an hour, after which, 
the solution was filtered through paper, and then through a 
porcelain filter. Generally, 10 c.c. of filtered extract were 
pipetted into a Freudenreich flask, to winch 1 c.c. of suspension of 
Bac. prodigiotue was added. This suspension, was prepared by 
suspending a portion of a culture in sterile tap- water, and centri- 
fugalising until approximately half of the cells had been sedi- 
mented. A portion of the supernatant fluid was removed, and 
diluted until 1 c.c. contained about 10,000 cells. Having once 
determined the number, a repetition of the same procedure will 
give approximately the same number. This number was employed 
in those experiments in which the bacterial change is calculated 
upon 1,000 bacteria. Where the calculation is based upon 10 
bacteria, the sowings were much heavier. It was only after 
much work had been done, that the necessity for having weak 
sowings for accentuating differences in the method of treatment 
became apparent. On this account the earlier or preliminary 
work has not been recorded. 

The experimental error is considerable, and no two experiments 
were ever done under precisely identical conditions, as can be 
seen from the control tests When tested, the error varied up 
to 10 %, but I believe that, in some cases, it xhay have ranged to 
20%; and, on this account, I prefer to consider the results as 
simply indicating a behaviour or a condition. 

The infected extract was incubated at 30*0. overnight, and, 
after an interval of from 19 to 24 hours, it was thoroughly 
shaken, and used for preparing dilutions, A capillary pipette, 
discharging ^c.c M was employed for blowing the diluted sus- 
pensions upon plates of nutrient agar. The drops were smeared 
over the surfaces with curved, elongated loops of iron-wire (such 
as is used by florists), after which the plates were dried in the 
.incubator at 37” for an hour, covered, inverted and incubated at 
30*. Plates were also smeared Immediately after infecting the 
extract, in order to obtain the actual number of bacteria preemit 
-at the start. . ■ - 
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In the experiments with soils, 20 gras, were moistened with 
2 or 5 e.o. of suspension which was thoroughly incorporated. The 
infected soil, or, in some cases, sand, was incubated overnight at 
SO", as in the case of the infected extracts, and, in the morning, it 
was shaken up with 500 c.c. of sterile water for 30 minutes;, 
dilutions were then made. As a rule, those plates containing 
from 40 to 400 colonies were reserved lor counting. 

Tub Kkkkct ok Hbat upon Arn- druid Boils. 


Experiment i. 


Soil heated for 2 hours at 


10 bacteria became 
(average of 4 soils) 
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100408* 


15 

58 

330 


Experiment ii. 



10 bacteria became 

a 

b 

one day 

one day 

four days 

not 

heated 

heated 

not 

heated 

heated 

not 

heated 

heated 

Band 


— 

75 


52 


Hawkesbury soil 1 

U 

114 

16 

741 

5 


>» «» j 

31 

146 

10 

56 

10 


it »* 8 

13 

56 

15 

712 

87 


»l « 4 

34 

28 

33 

19 

20 


8 • 

24 


36 

119 

lif^VTiV 


Garden aoU., 


“*** 

41 

4015 

125 

060 


These testa show (Expt. i.) that the -increase of the bacterial 
activity is proportional to the temperature to which the soil has 
been heated, and (Espt. U.6) that soil, as compared with sand, 
contains some substance which prevents the rapid growth pt: 
feaoteria* It is also shown that prolonged incubation may reduce 
the number of bacteria, presumably by the development Of auto- 
toxins. ' '■ 
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The Toxic Action or Filterkd Soil- Extracts. 
Experiment iii. 


10 bacteria became 


Tap water (control) 

Extract of untreated eoii. ..... 

Extract of chloroformed soil. 


Extract of untreated soil 

Extract of chloroformed coil. 


Experiment iv. 

T 


one day 

three days 

100 

75 

0 

0 

7,H75 

7,950 


1,000 bacteria became 


one day 

two (lays 

lL " i 

13 

67 

1,300,000 

**— 


The saine(Expt. iv.) untreated soil-extract was, two days after- 
wards, heated in boiling water. The temperature was tested 
several times, and found bo l>e 94*. Portions were abstracted at 
intervals, infected and incubated. 

Experiment iv.a. 

1 * 

1,000 bacteria became 


Extract not heated 

Extract heated 1ft minutes.. 
Extract heated 30 minutes.. 
Extract heated GO minutes.. 
Extract heated 120 minutes 
Extract heated 180 minute# 


24,800 

272,000 

1,200,000 

3,000,000 

9.350.000 

3.710.000 


It is evident from (iii.) and (iv.) that the aqueous extract of 
soil, as made by treating the soil for an hour, contains a toxic 
substance. In two days, at laboratory temperature, the toxin 
has apparently disappeared; but that it has only bean partly 
destroyed, is shown from the eflfect of heat in (iv*a). Two hours’ 
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heatiug at 94* has completely destroyed the toxin which remained 
in the extract. 

The Ruxativ* Variation of tub Toxin in Soils. 
Experiment v. 


1 ,000 bacteria became 


Soil l extract i 0 

Soil l extract heated j 30,500 

Soil 4 extract 0 

Soil 4 extract heated 2,000 

Control (no soil) 1 17.200 


The soils were extracted shortly after their arrival in the 
laboratory, 0*2 % NaC) having been used for their extraction. 

The experiment is interesting from the faot that the fertility 
of these two soils was widely different. No.l was described as a 
“ fairly rich alluvial soil,” with a fertility of 8 points (10 being 
the maximum obtainable). No, 4 was a poor sandy soil, with a 
fertility of 2. The poorer soil had the larger amount of toxin. 
Both extracts were made in precisely the same way, and at the 
same time (with an interval of halfan-hour between them); and, 
as they were heated at the same time and for the same time in 
test-tubes, in the same boiling water, the numbers can be taken 
as being relative, one to the other. 

To show that the lessened growth in the heated extract of 
Boil 4 was due to partially destroyed toxin, and not to the 
absence of nutritive matter, the unheated extract was boiled, 
two days afterwards, and tested. 

Experiment vi. 


1,000 bacteria became 


Bolt 4 extract... 78 

Boil 4 extract heated to boiling (this occupied! 

three minutes). 007 

Boil 4 extract boiled lor an bout 3,850,000 

.Baling (control) , 70,000 
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Thb Solubility of Toxin in 8aukk Solutions. 
Experiment vii. 


Soil No.4. j 1,000 bacteria became 


Extracted with tap-water 1 30 

The same extract coiled lor an hour j 2,400,000 

Extracted with 0*2 % NaOl in tap- water 0 

The same extract boiled for one hour 70,000 

Saline tap-water (control) j 70,000 


Experiment wlii. 


Soil No.4. 


1,060 bacteria bocame 


Extracted with O^XNaCKdist water) 

,, „ ,, .. boiled I hour! 

” m " *> 

Control (NaCl in distUlea water) 


88 

9,375 

O 

0 

211,000 


In (vii.) it is seen that dilute saline extracts more toxin than* 
water, while (viii.) indicates that sodium chloride (alls short of 
potassium and magnesium sulphate. That the lessened bacterial 
growth was due to toxin, is shown in the following, which was made 
with the unheated extracts, two days later. The plates smeared 
at the start of the experiment were spoilt, and the numbers are 
based upon 250 cells being in ^ c.c.; this was the average o ( 
several experiments made before and after. 

Experiment ix. 


1,000 baetaria(eetimated) 
bec ame 


E«,S O* extract 
M#80 4 extract 


boiled for 8 horn . 
boiled for 3 hours.. 
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The result with potassium sulphate is interesting, as Baker has 
shown that, in the grains of cereals, there exists a toxin which is 
toxic to brewery-yeasts. This toxin is also thermolabile. It is, 
however, destroyed by potassium sulphate, and thus differs from 
the soil-toxin. Whitney had an hypothesis that manures, when 
applied to soil, simply destroy the toxins that have exuded from 
plants, and enable the fertilising matters naturally in the soil to 
assist the growth of crops. Potassium sulphate is such a manure, 
and, as far as we know, does not destroy the toxin. 

The experiments which have been quoted, show that a bacterio- 
toxin is unquestionably present in soils. The various sidelights 
that have been thrown upon its nature, show that it is present in 
soils in quantity which varies with the soil, a richer soil probably 
containing less, a poorer soil more. It is slowly destroyed by 
storage in aqueous solution, and rapidly broken up by heat. It 
is more soluble in solutions of salts than in water, and indifferent 
saline solutions it has a different solubility. It does not appear 
to be of the same nature as the thermolabile toxin occurring in 
the grains of cereals. 

Thk Pkhsknok of Agriourr in Soils. 

Tn treating garden-soil with an excess of carbon bisulphide, it 
was observed that, upon the surface, a curious moss-like efflores- 
cence appeared as the disinfectant evaporated. The colour was 
at first yellow, then it became greenish, then grey, and finally the 
efflorescence disappeared. Microscopically it consisted of branch* 
ing processes recalling coral. When picked up with the blade of 
a knife, it melted to a browu wax-like substance. Subsequently 
a similar phenomenon was noted when chloroform had been 
employed. 

Following up this observation, it was found that the disin- 
fectants dissolve a wax, or group of wax-like bodies, which are 
present in the soil The solvents appear to differ in their powers 
of extraction, not only in the appearance, but also in the quantity 
of the extract; thus petroleumether took out of garden-soil a 
brownish-yellow wax, alcohol a brown wax, and chloroform a 
64 
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very dark brown substance. It is possible that the petroleum- 
ether dissolves waxes and fats, while the darker bodies may tie 
resins. A mixture is to be expected from such a substance as 
soil, but, as the bulk is soluble in petroleum-ether, and as the 
substance is of a wax-like nature, I propose, for convenience 1 sake, 
to name it “ agricere.” 

The agricere (0*39 grm.) was obtained from 500 gras, of garden* 
soil by means of hot chloroform, and distilled in a small retort, 
previous observation having shown that some of the wax could 
be volatilised. Several drops distilled over, varying in colour 
from white to brown, but about one-third of the quantity remained 
behind, condensing as it volatilised, while a portion charred The 
wax or fat was separated from the carbon residue, and both 
volatile and residual fatty matters were Wiled with alcoholic 
potash. After expulsion of the alcohol, ether extracted an 
unsaponifiable portion; and the liquid, after treatment with 
sulphuric acid, yielded brown fatty acids. The heating appeared 
to destroy the substances of rather high melting point, as both 
volatile and residual portions melted at 52*, and were identical. 
The unsaponifiable matter melted at 43°, and the fatty acids at 
53* to 54** 

The portion of a hot alcoholic extract, insoluble in petroleum* 
ether, melted at 95*, and yielded a uon-saponifiable portion melting 
at* 64*, and fatty acids at 68*. The ethereal solution was lost. 

Petroleum-ether dissolved an agricere melting at 73°. This 
gave an unsaponifiable portion, m.p.57*, and fatty acids,m.p,69°«70°. 
The former was again saponified, and yielded unsaponifiable 
matter, m.p.54*-55*, and fatty aeids,w.p,57*-58*. 

The agricere is evidently a complex substance, the components 
of which are found to differ according to the solvent used. The 
components appear to be of the nature Of waxes or fats which 
yield fatty acids upon saponification, and of paraffin-like bodies 
which are not saponifiable. 

The observation that led to the discovery Of agricere, also made 
it evident that the solvent caused a redistribution of this «ub» 
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stance. It was clearly brought from the soil-particles below, and 
deposited upon the surface. Experiments were made with a 
solution of agricere in chloroform, and it was found that when 
the chloroform was poured over fragments of uuglazed porce- 
lain, the solvent, in evaporating, left the wax upon the upper 
surfaces or points of the porcelain. A solution of pitch in chloro* 
form was poured over saud contained iu a watch glass. The 
solvent evaporated, leaving the pitch as a black him cementing 
the surface-grains together. Under the (Urn, the sand-granules 
were light iu colour and loose. The great bulk of the pitch had 
been carried to the surface. Large pieces of unglazed porcelain 
were saturated with the pitch in chloroform, and hung up to dry. 
The pieces dried with black surfaces, and, when broken across, 
white centres were revealed. 

This may be considered to be what happens when the soil is 
treated with a solvent. The agricere is carried to the surface of 
the soil-particles or to the surface of the soil, according to the 
quantity of solvent used. The water- proofing of the particles 
being destroyed, the nutritive material is dissolved by the soil- 
water, and is then capable of being absorbed by plants, either 
immediately or after its conversion into an available form by 
bacteria. 

The following four sets of experiments have a bearing upon 
the redistribution and behaviour of the soil-wax. Each of the sets 
a, 6, c and d were made upon different days, and probably had 
different periods of incubation. In a and b the 20 gm« tests 
were treated with 5 o.c. of Sac. prodigiom* suspension, of such 
concentration that there were added 6,400,000 and 6,600,000 
bacteria, respectively, per gram of soil. From a general survey 
of the results, however, I believed that too many bacteria had 
Wen added, and that the increases were too near the maximum 
attainable. In c and d, therefore, a smaller number, 46,000 and 
47,000, respectively, per gm,, were added, in the hope of obtain- 
ing more divergent figures. The soil was a garden-soil that bad 
been stored for about a month. 
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Experiment x.o. 




10 bacteria became 


thick sowing 

thin sowing 


; « 

b 

c 

d 

X. Stored soil 

2. Stored soil extracted with hot chloro* 

17 

20 

60 

45 

form 

3.No.2 with the addition of the chloro- 
form extract and stirred while the 

1 853 

700 

16,300 

10,000 

solvent was evaporating 

4 . Stored soil treated with cold chloro- 
form, and stirred while the solvent 

j 836 

i 

488 

10,870 

7,020 

was evaporating 1 

5. Stored soil treated with cold chloro-] 
form, the solvent evaporating 

444 

454 



spontaneously 

595 

010 




These experiments show that the complete extraction of the agri- 
cere enables a greater multiplication of the bacteria to take place. 
The stirring of the soil, while the solvent was evaporating, caused 
rather a better distribution of the soil-wax, but once the solvent 
has been added, the distribution is permanently destroyed. It 
appears to be a matter of indifference whether the agricere is 
completely removed, and then returned, or the soil is moistened 
with solvent. In both cases the wax is segregated at points upon 
the surface, as can be seen by the microscopic examination of 
grains of sand which have been treated with the chloroform 
solution of agricere. 

After extracting the soil with chloroform, it was dried and 
exhausted with hot distilled water in the Boxhlet apparatus, and 
dried. The aqueous extract was made to volume, and incorpo- 
rated with sand, and dried. As would be expected, the treatment 
favoured the growth of bacteria. 
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Experiment x.b. 




10 bacteria became 


thick sowing 

thin sowing 


a 

i b ; 

c 

d 

tt.Sand alone 

9.8and impregnated with aqueouB 

i 

4 ; 

2 

8 

extract (half strength) 

Sand impregnated with aqueous 

792 

893 j 

— 

30,850 

extract (full strength) 

— 

— 

74,900 

— 


The residual soil, after extraction with chloroform and water , 
still contained a considerable amount of available nutriment. 


Experiment x.c. 


, 

10 bacteria became 

thick flowing 

thin Bowing 

a 

h 

1 0 

d 

10,000 

7,600 

2.Stored soil exhausted with chloro- 
form 

1 85H . 

106 

700 

1,770 

10,300 

8,690 

to. The eanie exhausted with hot water 


It must be remembered that, in this experiment, the garden* 
soil was extracted with hot chloroform for a day, and that this 
treatment would have been sufficient to destroy much, if not all, 
of the bacteriotoxin in the soil. We, therefore, have to deal with 
•the behaviour of the toxin-free soil relative to the agricere, From 
.the results we conclude that the removal of the inert agricere 
enables the nutrients to be liberated and become available for 
the growth of bacteria. Allowing for the action of the chloro- 
form, the agricere, when returned to the soil, causes it to behave 
like a normal soil. Stirring the soil during the evaporation of 
the solvent diffuses the agricere, and prevents so free a libera- 
tion of the nutrients.* These are slowly dissolved by hot water, 
and, even after a day’s extraction, the soil contains a consider- 
able quantity* 
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It has been shown that wax -solvents induce a segregation of 
the agricere f and enable the soil-nutrients to be dissolved in 
water, and made available lor bacteria. There is, however, the 
possibility that the sol vent may have an action of its own upon 
the soil-toxin, either in destroying it or causing its segregation* 
In the latter cash, the increased liberation of the nutrients may 
counteract the depressing action of the toxin, A number of 
experiments have been made in this direction, and will be con 
sidered in another paper of this series. 

Thk Action of Sunlight. 

The fertilising action of sunlight is a matter that has raised 
some discussion, and the general opinion is that it has a distinct 
effect upon the fertility of a soil. As the question appeared to 
be reloted to the destruction of toxin, two experiments were 
made to determine the truth of the belief. In the first, the 
portions of soil, a rich orchard soil from the Kurrajong, were 
spread out on paper in the garden. One portion was covered 
with black calico, the other was exposed to the sun. Both were 
under glass frames to prevent the soil being blown away with 
the wind. The extracts were made with distilled water in the 
usual proportion and time (200 grm., 200 c.c., 1 hour). 


Experiment xi. 



1,000 bacteria became 


a 

b 

1 

0 hours* exposure 
light, average 4fi '5* 
dark, average H8° 

12 hours' exposure 
light, average 62° 
dark, average 42° 
eontrobavetage 2 {c 

Extract of exposed Soil 

Extract of protected soil ...... 

Extract of protected soil* 
boiled 2 hours 

4,200 

7 

, 429,000 

227,000 

11 

Saline control 

171,000 # 


Extract of control soil ... ..... 

9 


It is evident that sunlight has a strong destructive action upon 
the soil-toxin. 
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Thb Action of Toxin on Soil-Bactkria. 

Bo far, the experimental results have been obtained with 
Bac. prodigiosuiti a bacterium taken for several reasons, the chief 
being that it is a putrefactive microbe, and it can be easily 
grown and detected. But the data obtained with it also apply 
•to other soil -bacteria, although the effects are not so marked. 
The soil-bacteria appear to be more or less immune, for we cannot 
believe that the soil-toxin is specific for so rare a soil-organism 
as Bac. prodiyiosus. In counting soil -bacteria, one has to prepare 
extreme dilutions, because, in the plates containing strong dilu- 
tions, bacteria suoh as Bac. Jluore$eeH$ will prevent the growth 
of other soil-bacteria. 

In the following experiments the extracts were made with 
•0*6 % Nad and portions of the filtered extracts were seeded 
with portions of the until tered suspensions. After one day’s 
incubation, the dilutions were prepared. The plates were incu- 
bated, in the first case for 1, 2, and 3 days; in the second case, 
ior 2 days. 

Experiment xii. Hurra jong Soil. 


JPlatee incubated for 

1 day. 

2 days. 

3 days. 

At start ! 

8 

22 

29 

After incubation for 1 day. 
Extract 

000 

2,200 

2,780 

Extract boiled one hour 

90,000 

160,000 

225,000 


Experiment xlii. Hawkesbury Boil No. 4. 


Approximate Percentage Analysis. 



Colonies. | 

1 Bac . . Jluo- 
' rw*nn. 

Large mb* 
liVtVlike 
colonies. 

Small colo- 
nies of B . 
bigeminus 
major. 

Miiui 1 

I 100 ! 

1 3 

63 

5 

After incubation 
ter l dey. 
Extract . ........ 

Extract boiled.. 
Saline {control) 

III 

3 

4 

27 

1 

1 

19 

99 

90 

99 


Other 

colonies. 


89 


8 

6 

8 
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The result shows that the toxin is toxic towards the bacteria 
naturally occurring in the same soils from which the extract was 
obtained. Although the toxic action is not so pronounced m 
with Bac. prodiffiosu8 t yet it is active, and is destroyed by heat. 
The chief organism that grew in the extracts was a microbe 
identified as Bac. bigeminus major . It is remarkably inert; it 
does not liquefy gelatine, does not produce indol, or reduce 
nitrate, and does not ferment dextrose. 

HtTMMARY. 

Water extracts from soil a substance which is filterable through 
poroelain, and which is toxic to bacteria. 

The toxicity is made evident by the retardation of growth, or 
by the destruction of the bacteria. 

The toxin is destroyed by heat, by sunlight, and by storage. 
It slowly disappears from air-dried soil, and rapidly decays in 
aqueous solution. 

It i« not destroyed by salts, such as sodium chloride, potassium, 
or magnesium sulphate. 

Soils vary in the amount of toxin they contain; good soila 
containing less, poor soils more. 

The particles of soil are covered or M waterproofed ” with soil- 
wax or “ agricere,” which consists of a mixture of saponifiable 
and unsaponifiable bodies. 

The wax-solvents (volatile disinfectants) alter the distribution' 
of the agricere by carrying it to the surface of the soil, and 
oausing it to be segregated on the points of the soihparticles. 

With the removal of the “ waterproofing,” the soil-nutrients 
are more easily dissolved by soil- water, and attacked by baoteria. 
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CARABID M FROM DORRIGO, N. S.W. 

By Thomas G. Sloank. 

The township of Dorrigo is situated in the midst of a heavy 
•forest, about thirty miles west from the port of Coif’s Harbour, 
on a volcanic plateau having ail altitude of about 2,000 feet above 
sea level. Three miles east from Dorrigo, the escarpment of the 
plateau descends abruptly to the lowdying land of the coast. 

In July, 1910, Mr. H. J. Carter and I made a hurried entomo- 
logical trip to Dorrigo, going from CofTs Harbour, via the 
Bellinger River. We were able to spend only three days (9th 
And 10th July, with portions of the 8th and the 11th) collecting 
around the township, and to do a little minor collecting en rouH 
At Bellingen and Raleigh. While we were at Dorrigo there was 
a white frost each morning. 

We devoted our attention almost entirely to collecting Car abides 
and T*nebrionid<& In the present paper, T report on the Cara- 
. bidet we found, together with some additional species obtained by 
Mr. H. W. Cox during a visit to Dorrigo, subsequent to ours, in 
jthe month of August. Mr, Carter, in an appendix, will deal 
with the Ttnebrionidm, 

(1) List of Garabidas found at Dorrigo and the Bellinger River ; 
Pamborus morbilloau s Boisd., P. pradieri Cbaud.,( Dorrigo); P. 
yuerini Gory (Bellingen); Myatropomm nubcoatatu* Cli&ud., 
(Dorrigo); Glivina auatralaaicn Bohem., (Raleigh); Eurylychnua 
regulari*, n.np,, Maonia anguaticolli a, n.sp,, Amblyteln$ minutus 
Mach, A % nu*rgmieolli$ t », sp., Dyatrichothorax vUtipennis , n.ap f , 
Leirodir* auricMia Cast., Ctratoferonia phylarnhu $ $h, (Dorrigo; 
•common, hiding in rotting logs), CaaUliMiudia vigorai Gory, var. 
altarnana 8L, (Raleigh), C, marginifsra Chaud., C.apattioa a, n.sp., 
tfotonamua mnguHibmia Bh, if. nUesc«na % n.sp*, (Dorrigo); if. 
Mling«ri x n.sp, ,( Bellingen); if, auetrali* Cast., var. crenulmi*, 
war^noy., Eotakstua aulcipermia Mach, (Dorrigo )} Jfoadara 
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ater Cast., (slope of escarpment); Protopogmus chalybeipennit 
Chaud., P. oodiformu Mad,, Setalia niger Cast., Siagonyx ampli- 
pennis Macl.,(Dorrigo); Laeordairia cychroides{ Raleigh); L. *p.t 
(unique), Gtmthaphanus pulcker Dej., Gn> mlanariue Bej. t 
Diaphoromcm* iridipennis Chaud., Z). femoral it Cost., Jlypharpax 
nitena, n.sp., Lecanomarua major Blkb., X. carUri % n.sp., X. curtu*, 
n.sp., Thenar ote* atricepe MacL, Xanthophvea grandia Chaud,, 
Sarothrocrepia aetuloa a, n.sp., S . mavis Blkb., S, blackburni , 
n.sp., Coptodera australis Chaud., Agonockila punctulata , n.sp., 
il, mnckayi, n.sp., Philopklceua luculentm Newm., var, guttifera, 
var.nov., Scopode* angulicolli* Macl.,(I)orrigo). 

(2) Additional species from H. W. Cox :• — Bpicoamu* dongatui 
Cast., (CofTs Harbour); 2'eraphia Helmut 81., Dyetrichothorcur 
vt«nw»Blkb.,(Domgo); ColpodealafertaiMontrt.^CoS^H&vbour); 
Trechua cox t, n.sp., Agonockila quadricollis , n.sp., Philopklceua 
intermedins Chaud., ( Dor rigo). 

In all, fifty-two species, including sixteen new species, arid 
two new varieties. 

EuBYLYCHNUtt RKOULAKIS, n.sp. 

Robust, elongate, convex; head with one supraorbital seta on 
each side; prothorax cordate; elytra oval, fully striate. Black; 
tibiae piceous-red, tarsi piceous. 

Head large (4*5 nun. across eyes), convex; vertex transversely 
impressed on each side behind eye; frontal impressions strong, 
curved, diverging backward; eyes round, prominent. Prothorax 
broader than long (4*8 x 5*65 mm.), strongly narrowed to base, 
much wider at apex than base; anterior angles wide, rounded; 
basal angles obtuse, not marked; lateral border thick, merging 
with surface of prothorax at basal angles; a short deep foveiform 
basal impression connected with posterior extremity of lateral 
channel on each side; a single marginal setigerous puncture at 
about middle of the length on each side. Elytra eo«vex(107 x 
6*1 mm.); striae deep, simple, four inner ones reaching base, 5-8 
terminating successively further from base; interstices lightly 
convex; punctures along sides widely interrupted in middle. 
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Prosternum bordered along anterior margin* Anterior tarsi in 
£ not clothed beneath with spongiose tissue. Length 20, breadth 
61 mm. 

Hab,-~ Porrigo; a single specimen (£), hibernating beneath a 
log in the bush. 

This species requires comparison only with E> blagravei Oast., 
from which it is very distinct by the prothorax more gently 
narrowed to base, the sides without any juxtahasal sinuosity, 
basal angles not prominent; elytra with interstices more even, 
fifth (not fourth) dilated at base (in E. blagravei the fourth stria 
joins the lateral channel at the humeral angle, but in E. regulari $ 
the fourth stria reaches the base considerably inwards from the 
humeral angle — in a similar position to the third stria in E . 
blagravei); pros tern urn bordered, etc. 

Not e . — The remarkable interstitial sculpture of the elytra in 
E. blagravei has not been recorded. There are only seven strife 
and eight interstices on the elytra, and there is no sign that the 
loss of one stria and interstice is caused by the eighth and ninth 
interstices coalescing, and so forming a double interstice, as in 
the case of E. dgschirioides Cast.( ** E . olliffi Bates). The evidence 
is rather that the loss of the stria and interstice occurs on that 
part of the elytra between the humeral angle and the suture. 

1 believe that, in E . blagravei , the two inner interstices represent 
the three inner interstices of a normally sculptured species like 
E> regularis ; 1 know of no case of similar st nation in the sub- 
family Harpalinre. 

Mbokis angusticollib, n ap. 

Elongate, convex; prothorax very little longer than broad, sides 
strongly sinuate posteriorly, basal angles rectangular; elytra muoh 
wider than prothorax, oval, lightly 4-striate on disc on each 
«ide of suture; fifth stria well developed on apical deolivity. 
Black, nitid; tarsi piceous. 

Head nartow(2’2mm. across eyes), convex, strongly transversely 
impressed behind eyes; two supraorbital punctures on each side; 
front deeply bi-impressed; eyes hemispherical. MaxilUe with 
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inner lobe not hooked at apex. Labial palpi with penultimate 
joint bisetose in front. Prothorax much wider than bead* a trifle 
longer than broad (3*2 x 3*15 mm.); sides lightly rounded on 
anterior three-fourths, strongly sinuate near base; anterior margin 
truncate; anterior angles obtuse, but a little marked; base 
truncate, angles sharply rectangular; lateral basal impressions 
shallow; spaces between eaoh lateral basal impression and lateral 
channel narrow, convex; two marginal seta? on each side, anterior 
at anterior third, posterior in lateral channel a little before basal 
angle. Elytra oval, convex, much wider than prothorax 
(6*1 x 4*2 mm.); sides rounded; base truncate; humeral angles 
subden tiform; apex lightly sinuate on each side; first stria very 
lightly impressed, not reaching base; striae 2-4 fine but strongly 
impressed, fifth strongly impressed on apical declivity, becoming 
obsolete before reaching middle of elytra; first interstice 
narrow, the others wider, equal, hardly at all convex; a 
row of punctures along lateral channel. Length 9-12, breadth 
3*2-4*2 mm. 

Hab. — Dorrigo. 

This species ia readily distinguished from the other three 
described species of the genus, by having the prothorax less 
strongly rounded on the sides, lateral basal impressions much 
shallower; elytra with striae much shallower, interstices hardly 
at all convex. Specimens of two distinct, sizes occurred together 
at Dorrigo, in the brush; the larger 12mm., the smaller 9mm. in 
length. Four specimens are before me; of these two of the larger 
size and one of the smaller are females, the other specimen being 
a male, 9 mm. in length. 

Note . — Having specimens of the four species of Meow* before 
me, it seams advisable to tabulate them as under :<~~ 

Elytra with disc deeply 6-strlaie. (Prothorax broader 

than long, 3*25 x 3*6 mm.) M< mper Cast, 

Elytra 4 -striate on disc, 6-striate on apical declivity. 

Stria* lightly Impressed; prothorax tightly rounded 

on sides if. emgviticottwSh , 
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Strto deeply impressed; prothorax strongly rounded 

on sides M. convexua SI. 

Elytra deeply 4-striate * . . . M. afar Cast. * 

AmBLYTKLUH MARGIBIOOLUS, Tl.Sp. 

Robust; bead short, wide across occiput; profchorax broad, 
wider across base(l*6 turn.) than apex(l‘25 mm.), lateral border 
very wide, flat; elytra convex, crenu late-striate, interstices a little 
convex, third ini punctate. Testaceous; margins of prothorax, 
legs, and basal joint of antenna yellowish; elytra with a black 
mark on each, bounded externally by seventh stria, reaching 
apical margin, extending nearly to humeral angles on sixth and 
seventh interstices, becoming wider posteriorly and covering 
interstices 2*7 on apical declivity; first interstice reddish; the 
rest of the testaceous parts of the elytra yellower than head and 
pro thorax. 

Head wide(i 3 mm. across eyes); frontal impressions deep, 
wide, paratlei; a lateral channel extending forward from above 
eye to base of antenna; space between each frontal impression 
and lateral channel narrow, convex; eyes large, convex, inclosed 
at base; postocular part of orbits projecting sharply, but a little 
obliquely, from head. Prothorax widely transverse (1*15 x 1^ 
mm.), broadest about middle; sides rounded, shortly and sharply 
sinuate just before base; apex truncate latween anterior angles* 
these a little advanced, widely rounded; basal angles rectangular, 
acute; median line lightly impressed; a well-marked impression 
on each side of base; posterior marginal seta on edge of border 
just before widest part of prothorax, Elytra oyate(4*25 x 2*7 mm.), 
lightly convex; apical curve lightly sinuate on each sidO at apex 
of ninth interstice; first stria lightly out-turned in a faintly 
marked course near base and uniting with second at point of 

* From a specimen ( $ ) in my Collection (received from Mr. A. M» Lea, 
ticketed “Tweed River, N.S. W.”) in which the elytra have only four strife* 
the fourth as deep as the others on the disc, but becoming obsolete on the 
apical declivity. This specimen has the prothorax broader than long 
{8*7x4 mm.}. 
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•origin; seventh faintly marked, but distinct on aides; first 
interstice wide and bearing an elongate stride at base, eighth 
wide on sides, narrow and carinate towards apex, ninth narrow 
and seriate-punctate; basal border uniting with inner part of 
first interstice, sharply raised at humoral angles; lateral border 
narrow, reflexed. Apical ventral segment in 4*, in C-setose. 
Length 6-6*7, breadth 2'5-275 mm. 

Hab. — Dorrigo. 

This species can be readily separated from the other species of 
the genus by the great width of the lateral borders 0 ! the pro* 
thorax. It resembles A . discoidalis Blkb., by the rectangular 
basal angles of the prothorax, and the pattern of the elytra; but 
differs by the postocul&r part of the orbits rising more sharply 
from the neck, prothorax more transverse, less narrowed to base, 
lateral borders much wider, humeral angles of elytra more 
prominent, etc. 

DySTRICHOTHOBAX VITTIPKNN1S, II. 8p. 

Slightly convex ; head obliquely constricted behind eyes, 
strongly bi-impressed between eyes; prothorax subquadrate, much 
wider across base (2 *2 mm.) than across apex, basal angles rect- 
angular, posterior marginal seta on border beside basal angle, 
anterior seta wanting; elytra finely crenulate-striate, seventh 
stria obsolete, interstices a little convex, third bipunctate, fifth 
impunotate. Nitid, testaceous ; elytra more lightly coloured 
than head and prothorax, 4-vifctate; vittae black, inner vitta of 
each elytron occupying second and third interstices, outer vitta 
occupying seventh and eighth interstices ; apex and margin 
testaceous. 

Head (1*75 mm. across eyes) lightly transversely impressed 
behind vertex, obliquely and decidedly narrowed behind eyes; 
frontal impressions elongate, wide, parallel; vertex convex; eyes, 
prominent, inclosed behind. Prothorax broader than long 
(1 *7 x 2*8 mm.), broadest a little before middle, very little narrowed 
to base, strongly and roundly narrowed to apex; sides lightly 
rounded anteriorly, oblique posteriorly; apex truncate, between 
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anterior angles, these, near neck, obtuse; base sinuate- truncate 
(a slight protuberance behind each lateral basal impression); 
lateral margin extending from neck to basal angle, wide, a 
little wider posteriorly; median line well marked; lateral basal 
impressions parallel, short, deep, wide. Elytra ovate(6*25 x 3*9 
mm,), convex; base of same width between humeral angles as 
base of prothorax; apical curve sinuate at extremity of ninth 
interstice; first and second stripe reaching marginal channel at 
apex, fourth flexuous on apical declivity and uniting with third 
before reaching marginal channel; first interstice narrow, widened 
and bearing a lightly marked elongate striole at base, seventh 
and eighth confluent before apical curve, divided (and eighth 
carinate) on apical curve, ninth narrow, seriate-punctate; basal 
border uniting with inner part of base of first interstice, arcuate 
on posterior margin; humeral angles rather sharply marked; 
lateral border wide on sides. Length 8*5-9*7, breadth 
3*$~3‘9mm. 

llab . — Dorrigo. Common under bark on trunks of Eucalypts. 

Belongs to the section of the genus having an elytral pattern; 
this section contains two other species, viz., D. vicinus Blkb., and> 
D. bioolor Blkb.; D. vittipennia is at once distinguished from 
both by the pattern of the elytra, which resembles that of 
Amblytdu* eurtua Erichs. In D . vicinua Blkb., the sutural part 
of the elytra is black, except near the base, which is testaceous; 
and this testaceous basal area is prolonged backward, on each 
elytron, as a pointed vitta reaching to the beginning of the apical- 
deolivity; in D. bicolor the discoid a 1 part of the elytra is testaceous, 
and each elytron has a wide black stripe on the side. 

Oabtelnaupia sfkoiosa, n.sp. 

Closely allied to (7. nitidicollia Cast. Head and prothorax 
brilliant purple; elytra opaque, dark purple, summits of costas 
nitid, nigro-viridesoent, margins metallic-purple; undersurface 
black, nitid; tarsi and palpi reddish. 

Elliptical. Head large (4*65 mm. across eyes), bisetose above 
each eye. Prothorax subcordate, broader than lbng(5 * 6 mm ), . 



«30 


.CARA BUMS FROM DORBIOO, N.S.W., 


not wider at baxe(4*2 mm,) than at apex(4*3 mm.); sides strongly 
sinuate on each side posteriorly; basal angles subrectangular, 
obtuse at summit; posterior marginal puncture near lateral 
margin about half a millimetre before basal angle. Elytra 
«truficate~oval(i2 x 7*4 mm,); derm shagreeued; interstices 1, 3, 5 
and 7 carinate; second carina (third interstice) bisetose on 
posterior half; spaces lx? tween carina? depressed and with two 
rows of small punctures; ninth interstice seriate-punctate, hardly 
indicated towards apex. Prosternal and mesosternal declivities 
glabrous. Posterior trochanter $ ( especially in very broad , 
roundly obliquely narrowed from inner side to the obtuse apex. 
Length 22, breadth 7 '4 mm. 

Hah. — Dorrigo. 

Six specimens have been examined. This species is so closely 
Allied to C . nitidicollis , that it could easily be mistaken for that 
species, unless the interior trochanters are examined. The 
prothorax hardly differs; though it is a little longer, narrower, 
,and less strongly rounded on the sides, posterior sinuosities of 
sides longer, posterior marginal seta more distant from base. In 
both sexes the posterior coxes have the external apical angle 
.more obtuse, and the posterior trochanters are much wider. In 
C. nitidicollis the external apical angle of the posterior coxa 
as, in (J, narrow and pointed; in $, widely and obtusely triangular; 
and the posterior trochanters are, in long, narrow, obtuse at 
apex, compressed (lightly and widely concave) towards base; in 
g, narrower than in <J, elongate, not compressed. The form of 
;the penis in these two species is very different; in C. nitidicollis 
it Ijas the apex very wide, produced laterally on each side; on 
outer side shortly and obtusely, on inner side strongly and sharply 
in a dentiform projection In C . speciosa the apex is wide, and 
•shortly produced laterally only on outer side; outer angle pro- 
minent and dentiform. 

C. nitidicollis and C. speciosa are the only two species of 
Castelnaudia with any noticeable sexual difference in the form 
joI the posterior trochanters* 
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NOTONOMCB NITJtflCBNS, n.sp. 

Oval, robust; head moderate (2*4 mm. across eyes); prothorax 
truncate-cordate, basal angles rectangular, posterior marginal 
Seta on inner side of marginal channel near basal angles; elytra 
strongly striate, interstices convex, third bipunctate, eighth and 
ninth narrow, convex. Colour variable, nitid, with a more or 
less cupreous tinge on upper sarfaoe; prothorax polished with 
metallic tints, usually more or less cupreous towards sides, some- 
times almost black with merely a faint viridescerit tinge towards 
sides; elytra nitid, obscurely cupreous (rarely a bright copper- 
colour in £), eighth and ninth interstices and marginal channel 
sometimes more brightly coloured (cupreous) than rest of elytra, 
sometimes not brighter; undersurface and legs black; antennce 
•an d tarsi piceous. 

Prothorax broader than long (3*2 x 3*8 mm.), broadest about 
middle, wider across base(3*l mm.) than apax(2*5 mm.), depressed 
near base, strongly declivous to anterior angles; sides lightly 
rounded, obliquely narrowed to base, lightly sinuate just before 
basal angles; apex emarginate; anterior angles rather prominent 
but obtuse; base truncate on each side, lightly emarginate iti 
middle; basal angles rectangular but obtuse at summit; border 
wide, reflexed, extending on each side of base to basal impres- 
sions, these elongate, deep, narrow, parallel; median line strongly 
impressed. Elytra truncate oval(7 *5 x 4*8 mm.), lightly convex 
on disc, strongly declivous on sides, widest about middle; apical 
curve lightly sinuate on each side; basal border a little raised 
-above lateral border, but not very prominently so, at humeral 
angles; stria* simple, deep; interstices convex, carinate on apical 
declivity, tenth short, intereoxal declivities of prosternum and 
metaeternum flat. Length 11-14, breadth 4-5*25 mm. 

Sab, — Dorrigo. Common about the township of Dorrigo. The 
measurements given in the description are from a male 18 mm. 
in length. 

Belongs to the group of which N. nitidioollu Chaud., is the 
'type. Very closely allied to JT. miidiccUU^ but differing [from 
^ (g of n siirftWta unknown tome)], by mow: robust form* 
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prothorax wider across base; elytra with the interstices more 
convex, not opaque, humeral angles leas strongly dentiform. 
From N. latibans it differs by form more convex; elytra 

without green margin; interstices not opaque, more convex; apical 
sinuosities less developed. From N . qnt&twlandicus SI, it 
differs by the metallic tinge of prothorax and head; elytra not 
very brightly margined; form heavier, less elongate; elytra with 
interstices more convex, hnmeral angles less prominently dentL 
form. From N, viridilimbatus Cast., N. violacto-marginalus Mach, 
and iT. melon SI., the prominent basal angles of the prothorax, 
with the sides subsinuate before them, distinguish it, apart from 
differences of colour. From N. planipectu # SI., it may be differ- 
entiated readily by the bright colour, smaller size, less elongate 
form, prothorax more strongly narrowed to base, apical sinuositiea 
of elytra more feebly developed, etc. 

Notonomus bki.lingkri, n.sp. 

$. Elongate-oval, depressed. Prothorax subcordate, subsinuate 
before base, posterior marginal puncture a little before base on 
inner side of marginal channel; elytra deeply striate, interstices 
convex, third bipunotate, eighth and ninth narrow, convex, 
humeral angles aubdentate. Intercox&l declivities of prostern utu 
and mesosternum Eat. Head and prothorax nitid, with obscure 
purple tinge [sometimes^ jmneous]; elytra of a rather dull obscure 
purple [sometimes( ( y)i*ather coppery]; undersurface piceous black; 
legs piceous, tarsi, palpi, and antennae reddish. 

Head small as in N. nitidicolli$( 2*2 mm. across eyes). Pro- 
thorax broader than long(2>8 x 3*2 mm.), broadest before middle,, 
depressed, lightly declivous to sides on anterior two-thirds; apex 
lightly emarginate, narrower (2*35 mm.) than base (2*65 mm.); 
anterior angles marked, obtuse; sides lightly rounded, more gently 
narrowed to base than to apex; base truncate; basal angles 
rectangular, obtuse at summit; median line strongly impressed; 
lateral basal impressions deep, narrow, elongate; lateral basal 
spaces depressed, ifilytra tn*ncate-ovai(6*5 x 4 mm.), depressed 
on disc, lightly sinuate on each side of apex; basal border a tittle 
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raised above lateral border, but not prominent at humeral angles; 
strise simple, deep; interstices convex, strongly so on posterior 
declivity, tenth short. Length 11*3, breadth 4 min. 

Ifab . — Bellingen(H. J. Carter). 

The specimen on which the description above is founded, 
occurred to Mr. H. J. Carter at a place about two miles north of 
the town of Bellingen, where I, also, found a second specimen^) 
only 9*6 mm. in length, and of a far more brassy colour than the 
type. I have thought the smaller specimen is probably of 
dwarfed size, and have, therefore, preferred to establish the species 
on the larger one. Closely allied to N, nitidicolli$ Chttud., but 
differing by elytra more depressed, interstices much more convex, 
humeral augles less strongly dentate, prothorax less strongly 
rounded on sides, wider at base, etc. It is also near N. nitcscent 
81., but differs by being less nitid, narrower and more depressed, 
prothorax less rounded on aides, lateral border narrower near 
base, elytra more depressed on disc, more parallel on sides, basal 
border less strongly arcuate on posterior margin and less promi- 
nent at humeral angles, etc. 

Notonomus australis Castelnau, var. crenulata, var.nov. 

Differs from var. mneomieam Chaud., by size smaller, form more 
convex, elytra much more declivous to apex, elytral striae far 
more distinctly creuulate at bottom. Colour similar. Dimensions, 
<J\ 17 x 6‘2; 9, 19 x 6 75 mm. 

IJab. — Dorrigo. Two specimens, in brush. 

1 would index the species thus: — JT. amtrcdu Cast., 
antimioam var. A., Sloune, Revision, 1903(£Ta5.~~Narrara and 
Ourimbah): var. amaotm‘canaChaud.(Port Stephens; H. J. Carter); 
var. ortnulata 8L 

I have said(These Proceedings, 1903, p.600) that, in 2T. <*nao- 
satc«m*, the tarsi have a single spinule on each side of the 
onyohium beneath; a recent examination of the material now in 
iny hands shows that, in the typical form of & austr^U (which 
1 consider to be identical with var. A of my Revision), these 
apinulee are often, though not invariably, present Of five 
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specimens examined, three had spinuies and two were without. 
Eight specimens of var. mnaomicaru showed none with spinutes; 
and in var* ormuhUa, alto, the onychiura was glabrous. 

HyPHARPAX N1TKNS, H-8p. 

Robust, convex; prothorax subquadrate, posterior angles sub- 
rectangular; elytra lightly striate, humeral angles dentate, inter- 
stices depressed, second with a light striole at base, third 
unipunctate just behind posterior three-fourths. Nitid, but 
minutely shagreened; of a dark bronzy colour, submetallic on 
elytra; head black; prothorax black, with a faint greenish bronzy 
tinge; tibiae testaceous towards base; antennas infuscate, basal 
joint testaceous. 

Head stout, convex (2*1 mm. across eyes); prothorax broader 
than long(21 x 2*6 ram.), lightly roundly narrowed to apex(2*l6- 
lnm.), very little obliquely narrowed to base (2*3 mm.); apex 
lightly emargiuate; anterior angles rounded; basal angles decidedly 
marked, though obtuse at summit. Elytra truncate-oval (4 2 x 3*1 
mm.); interstices depressed, narrow and convex at apex; basal 
border forming a short dentiform prominence at humoral angle. 
Posterior tarsi short. In £, four anterior tarsi with joints 2-4 
dilatate and spongiose beneath; first joint subtriangular, of 
anterior tarsi with a few squama? beneath near apex, of middle 
tarsi not squamose beneath. Length 7, breadth 3*1 mm. 

Bab. — Dorrigo. 

Two specimens ($%) have been examined. It is allied to &. 
reetnnffulu* Obaud., and if. ovatm Ohaud. From B. nctangulu* 
(from a Tasmanian specimen) it differs by form shorter, more 
convex; prothorax shorter, less deeply emargiuate at apex, not 
eubsinuate on sides posteriorly, basal angles not rectangular; 
elytra with interstices narrower and more convex at apex; tibi» 
not so darkly coloured. From if. ovate# (as identified by me 
from specimens from Queanbeyan and Mulwala, N. &W*) ft 
differs by site larger; prothotax more rounded on sides, basal 
angles more marked; elytra more nitid, interstices becoming 
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narrow and con vox at apex (they are flat in H, omtug ), puncture* 
of third interstice more distant from apex, etc. 

L&CAN0MRBU8 0ARTRR1, n.sp. 

Elongate-oval, rather depressed; prothorax subquadrate, wide 
and not punctate at base, basal angles subrectangular; elytra 
fully striate, interstices depressed, narrower and a little convex 
near apex, second with a very short stride rising from a puucture* 
at base, third impunctate about middle of length. Piceous; 
elytra opaque in J; margin obscurely ferruginous (including 
indexed margins of prothorax and elytra); femora testaceous^ 
tibiae, tarsi, antenna*, and labrum more or less ferruginous. 

Head ordinary (i *3 mm, across eyes). Prothorax broader than, 
long (1*6 x 2 *15), broadest about middle, much wider at base 
(1*85 turn.) than apex(l'5 mm.), lightly declivous on anterior part 
of sides, depressed across base; sides lightly arcuate, slightly 
(obliquely, hardly roundly) narrowed to base; apex emarginate; 
anterior angles marked but obtuse; base truncate, very lightly 
emarginate above peduncle, a little curved at each side; basal 
angles decidedly marked; a wide depressed impunctate basal 
apace on eaoh side. Elytra truncate-ovaI(4*5 x 3 mui.), lightly 
rouuded on aides, lightly convex; apical curve hardly sinuate on* 
each aide; humeral angles marked, not dentate; inner humeral 
angles sharply marked. Length 7-8*3, breadth 2 75-3*25 mm. 

Derrigo. 

This species is at once distinguished from L. vtriicalis Erichs., 

, and L.Jtavocinctu** Blkb., by its larger size, sharper basal angles* 
of prothorax, and the apex of the elytra far less strongly sinuate 
on each side. It is by these characters associated with X. major 
Blkb., and £. minor Blkb,; from L, major (to which species, 
amongst those described, it is most nearly allied) it may be readily 

*L. flavoemtw occidtnlali* SI. A specimen ot L> Jtavorfnctm 

WfM sent to me by the Rev. Thos. Blackburn, and, after comparing it with 
detypeso! ft occidtttiaH* in ray Collection, l consider them synonymous* 
prothorax varies in width in my specimens from Weslerp AneiraU*. 
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differentiated by its less dark colour; elytra with light-coloured 
•margin; $ with lateral interstices of elytra opaque; prothorax 
wider, with basal angles less sharply marked, etc* L. minor is 
very different, and may be distinguished from the other species I 
have examined b$ its much shorter metepisterna. 

Leoanomkhus curtus, n.sp. 

Stout, oval; front shortly and obliquely bi-imp reseed; eyes dose 
to buccal fissure beneath; mandibles decussating; labial palpi 
with penultimate joint bisetose in front; profchorax subquadrate, 
much wider across base(l *75 mm.) than apex (1*2 mm*); elytra 
ovate, lightly punctate-striate, interstices depressed, third unipunc- 
tate about posterior third, striole at base of second wanting. 
Black, nitid (<J and $); legs, antenna), palpi and labrum (also 
abdomen) piceous-red; prothorax with a very narrow piceous-red 
margin on sides posteriorly. 

Head short, stout(l 05 mm. across eyes), Prothorax broader 
than long(l-2 x 1*8 mm.), broadest a little before middle, hardly 
narrowed to base, lightly and widely convex, subdepressed 
towards base ; apex eraarginate ; anterior angles obtuse but 
marked; sides arcuate anteriorly; lightly and roundly narrowed 
to apex, almost straight on posterior half; base truncate; basal 
angles rectangular but obtuse at summit; lateral border narrow; 
base impressed ou each side; median line very faint. Elytra 
short(3*3 x 2*5 mm.) convex; base truncate, a little wider than 
base of prothovax; basal border strongly developed, forming a 
short decidedly dentiform prominence at humeral angles; apical 
•curve lightly sinuate on each side; lateral border narrow, reflexed; 
striae lightly impressed (more strongly so on apical declivity), 
formed of rows of closely placed punctures, sixth and sevgjoth 
obsolete towards base; eighth interstice convex at apex, ninth 
wide, seriate-punctate, the punctures widely interrupted in middle. 
Length 6*3, breadth 2*5 mm. 

J7o6.— Dorrigo. 

A very distinct species, which can be compared wily with X, 
masters* Mad, from which it differs conspicuously by facies; 
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prothorax straight on posterior part of sides, basal angles not 
roundly obtuse; elytra with dentiform humeral angles and punc- 
tate striae; four anterior tarsi in ft far less dilated, etc. Three 
specimens were found under the bark of a tree-stump blackened 
by fire, in a clearing near the township of Dortigo. 

SaROTHROCREPIS 8RTULOSA, n Hp. 

Oval; profchorax subquad rate, widest at posterior angles,, 
these acute; sides sinuate posteriorly; elytra finely orenulate^ 
striate, interstices depressed, covered with a distinct but sparse 
punct oration. Testaceous; elytra with a wide irregular post- 
median black fascia; tibia? and tarsi brownish; abdomen brown 
towards apex. 

Bead ordinary (1 *85 mm. across eyes); prothorax broader than 
long(l‘70 x 2*55 mtn., width near anterior marginal seta, 2*onrmi.); 
apex(l*65 mm.) much narrower than base, lightly emarginate; 
anterior angles obtuse; sides lightly and roundly narrowed 
anteriorly, sinuate before base; base truncate on each side, pro- 
duced roundly backward in middle; basal angles triangular,, 
acute; lateral margins explanate, widely so posteriorly; derm 
sparsely beset with minute setuliferous punctures. Elytra much 
broader than prothorax (G*6 x 4*5 mm.) ; base truncate with 
humeral angles obtuse; atrite finely and lightly impressed,, 
minutely cfenulate; interstices shagreened, sparsely beset with 
distinct small setigerous punctures. Length 10, breadth 4 5 mm. 

Hab. — Dorrigo. 

Resembling S . corticalia Fabr., in pattern; but differing by 
prothorax much narrower, sides more sinuate posteriorly, basal 
angles muoh more prominent and acute; elytra with striro 
shallower and more finely crenulate, interstices not convex, dis- 
tinctly setulose-punctate, inner humeral angle less marked; 
'abdomen setulose-punctate, etc. 

&AR0THR0CREP1S BLACKBURN I, U,8p. 

Depressed; prothorax subquadrate, widest before middle, basal 
angles marked bet obtuse; elytra subquad rangular, finely crenu- 
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Jate-itriate, interstices lightly convex. Testaceous, femora much 
paler than tibine; elytra with pioeous pattern forming a trans- 
verse ante-apical band, from which a narrow autural stripe (on 
Brat interstice of each elytron) extends forward to scutellum, and 
a wide lateral stripe on interstices 6-9 extends forward to humeral 
.angle. 

Head ordinary ( 1 -2 mm. across eyes). Prothorax broader than 
)ong(l‘2 x 176 mm.), wider at basr(l‘5 mm.) than apex(l'2 mm.); 
sides arcuate at widest part, roundly and decidedly narrowed to 
apex, obliquely narrowed to base, subsinuate just before basal 
angles; diao convex; lateral margins narrow auteriorly, wide but 
not explanate posteriorly, apex trunoate; anterior angles obtuse, 
not marked, bordered; base rounded. Elytra much broader than 
j»rotborax(3-8 x 2*8 ram.), broadest behind middle; base truncate; 
humeral angles widely rounded; apex truncate (hardly oblique 
on each side); interstices shagreened, third, fifth, and seventh 
with a few fine punctures on the dark ante-apioal part. Apex of 
.abdomen in $ widely and deeply triangularly excised. All the 
•tarsi with fourth joint bilobed, intermediate tarsi in $ aquamu- 
, lose beneath. Length 5 '6-6, breadth 2-2-3 mm. 

Bab — Dorrigo (common under loose bark on trunks of 
Eucalypta). 

I believe that, on account of the shape of the palpi and pro- 
thorax, the Rev. Thos. Blackburn would place this species in his 
.genus Ectroma* It is muoh larger than any species wbioh Mr- 
Blackburn has referred to that genus, but is evidotttly allied to 
htbiomorpha benejica Newm. No other species of Sarotkrocrtpi* 
that I have examined, has the apex of the abdomen in tlie £ so 
'Widely and deeply excised. 


AaoNocmt* qcADRicoLue, n.sp. 

Depressed, elongate; head smalt; protborax small, narrow, l » ir e l 
angles obtuse though mark ed; elytra much broader than prothorax' 

•Ubia dvlca Newm., is the typioal species of the Rev, 'rhos. Blackburn s 
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(2*8 x 2*1 mm.), finely and rather olosely setulose-punctate. 
Piceoua ; head reddish near base ; prothorax piceous-brown, 
reddish near margins; elytra piceous, reflexed margins, apex and 
a large irregular discal plaga on eacli elytron testaceous; under* 
surface reddish-brown, Incoming ptceous on sides of abdomen; 
legs, antenna*, labrurn and palpi testaceous. 

Head (1 mm, across eyes) very finely shagreened, and with 
scattered, minute, setulose punctures. Prothorax broader than 
long(Q85 x 1*3 mm.), broadest about anterior third; derm very 
minutely shagreened, and beset with small setulose punctures; 
disc a little convex; lateral margins wide, depressed, widest 
towards base, slightly angulate and setigerous at widest part; 
sides obliquely narrowed to apex, lightly narrowed to base, hardly 
aubsinuate before base; base lightly lobate in middle, obliquely 
trunoabe on each side; basal angles obtuse; median line strongly 
impressed. Length 5, breadth 2*1 mm. 

flab. — N. 8. Wales : Sydney (Lea), National Park (Taylor)* 
Dorrigo (Cox). 

This species is allied to A. biguttat a Chaud., from which it 
differs by prothorax, with sides, not so angulate at widest part* 
nor decidedly sinuate posteriorly; elytra with discal plaga not so 
narrow, but with an expansion outside in middle of external side 
(as in A. curtula Erichs.). My description is founded on two 
specimens given to me by Mr. F. H. Taylor, ticketed “ National 
Park.” 

Agonooiiila punctulata, n.sp. 

Depressed; head, prothorax, and elytra setigero-punctate; pro- 
thorax transverse, lightly emarginate at apex, basal angles rect- 
angular, two marginal setae on each side; elytra broad, densely 
and rather coarsely setulose-punctate (8at» yellow), strife and 
interstices indefinite. Head, disc of prothorax, peduncle, a 
sutural stripe and a lateral space on elytra pioeoua; a wide 
indeterminate area on eaoh elytron extending from shoulders 
nearly to apex and uniting at basal third testaceous^ spies of 
{wothorax more lightly coloured than disc; legs and sabfcnie 
testaceous. 

67 
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Head wide(l *1 mm. acroa* eyes); front and clypeus depressed, 
punctate, the punctures stronger on front; eyes prominent Pro- 
thorax transverse(0*8 x 1*6 mm.), broadest a little before middle, 
a little more narrowed to apex(l*15 mm,) than to base(l 3 mm.); 
disc convex; lateral margins wide; puncturation close towards 
margins, sparse in centre of disc; sides subangulate and bearing 
anterior marginal seta at widest part, lightly narrowed poste- 
riorly, subsinuate just before basal angles; anterior angles obtuse 
bub marked, hardly advanced; base widely and shortly lobed in 
middle, truncate (but a little oblique) on each side; basal angles 
rectangular ; median line strongly impressed. Elytra much 
broader than prothorax(3 x 2*4 min.), depressed, broadest behind 
middle, a little narrowed to base, rounded at humeral angles, 
roundly truncate at apex. Length 4*9-5 2, breadth 2 4 mm. 

ifak — Dorrigo(on the trunk of a Eucalypfc), Glen Innes(Oarter). 

I cannot identify this species as one of those described by 
Chaudoir. Prom A. cribriptnni* Chaud., it differs conspicuously 
by the prothorax with only one anterior marginal seta (not three 
or four), anterior angles less prominent, basal angles less acute. 
Prom A . macleayi 81., it differs by smaller size, stronger punctu- 
ration of head, prothorax, and elytra; darker colour; angles of 
prothorax more marked, etc. 

It requires comparison with A, Buturalu Mach, unknown to 
me in nature, which should have the prothorax yellow; unfortu- 
nately the description of A . suturcdu gives no information as to 
the shape of the prothorax* 

Agonochila 'macml.8a.yi, n.sp. 

Depressed; head, prothorax, and elytra beset with fine short 
hairs, under a lens; profchorax subquadrste, apex lightly emarginate* 
basal angles well marked but obtuse, two margins! seta* on each 
side; elytra broad, densely and finely puuetulate; {strife and 
interstices indefinite, third interstice 3-sebose (anterior seta at 
basal fifth, second a little behind middle, third alifcbfe beWfed 
apex df Sutural vitta). Yeltow^teemeeou*; elytra fefote HfbtJy 
ecleikfed than prothorax and head, ' ; fe 
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extending backwards from soutellum to apical fifth, a little wider 
and extending on to third interstice near apex; also a lateral 
vitta on each elytron, this lateral vitta narrow, but a little 
variable in width and leugth. 

Head broad( l *4mm. across eyes), depressed, minutely sha greened 
and punctate under a lens; eyes large, prominent Prothorax 
trAnsverse(l*15 x 2 mm.), widest a little before middle, hardly 
narrower at apex(l*6 imu.) than at base(l*7 inm.), shagreened, 
minutely punetulate; lateral margins ex pi an ate, not coarsely 
punctate; sides roundly subangulate and setigerous at widest 
part, lightly narrowed (hardly Bul>«inuate) posteriorly; apex lightly 
and widely emarginate; anterior angles wide, obtuse; base shortly 
lobed in middle, oblique on each side; basal angles marked, obtuse 
at summit; median line strongly impressed. Elytra subquadrate 
(4*1 x 3*2 mm.), broadest behind middle, rounded on sides; 
humeral angle rounded, inner humeral angle widely rounded. 
Length 63-6*8, breadth 3-3*2 mm. 

Hab . — Dorrtgo (plentiful under bark, on the trunks of 
Eucalypts), 

This species resembles A , eribripmnis Ch&ud., but is larger, 
and differs conspicuously by the prothorax with only two ietss 
•on each side, not strongly sinuate on sides posteriorly, basal 
angles not acutely rectangular, lateral margins not coarsely 
punctate; elytra far more finely punetulate, etc. 

PiiinoPLOBcra lucolektus Newman, var. guttifiea, var.nov. 

Compared with specimens from Monbulk, Victoria (about 30 
mile* east from Melbourne), which evidently represent the typical 
form of Ph . iumlmtm Newm., var. guttifera agree* in facies (the 
prothorax has the lateral margins a little narrower before the 
anterior marginal puncture, and the anterior angles a little more 
marked); but differ* by prothorax slightly ittfuscate on disc, elytra 
with a finer punotumtion; also, by pattern of elytra. Ph. lucu- 
Utitus km the elytm pieeous-black, with a large antemedian 
apaoeoi reach elytron, end the apex testaceous; the antemedian 
broader then hnr% extendi»| across interstices Stf, much 
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longer on interstices 24; the apical testaceous area narrow, 
irregular on its anterior margin, decidedly divided from the 
antemedian spaces by a broad black band. In var. guttifsra the 
elytra are testaceous, with the base and sides widely margined 
with black, suture black on anterior three-fourths, the sutural 
black part very narrow (occupying only the first interstice of each 
elytron) behind black basal area, expanding at median puncture 
of third interstice to cover the four inner interstices of each 
elytron, this postmedian black area irregular in outline, narrower 
externally than internally; two small elongate black spots on 
fifth interstice, anterior spot a little forward from the level of 
the median puncture of the third interstice, posterior spot extend- 
ing forward from level with the third puncture of the third 
interstice; sixth interstice with a small oblong black spot opposite 
median puncture of third interstice. Length 7, breadth 3 1 5mm. 

The posterior expansion of the sutural black area is truncate- 
sagittate on the three inner interstices of each elytron, and the 
small part on the fourth interstice may be looked upon as merely 
a lateral attachment; this spot of the fourth interstice, with those 
of the fifth and sixth interstices, may be considered to be the 
remnants of the postmedian black band of the typical form of 
Ph. lucnlentua . A specimen taken by me at Orange, N.S.W,, ia 
intermediate between the typical form of Ph. luculentut and var. 
guttifera. , and indicates that differences in the elytral pattern are 
merely of minor importance. 

Bab. — Dorrigo. 

Trrchus coxi, n,sp. 

Black; protborax with lateral border reddish; elytra with a 
posthumeral transverse macula extending across interstices 5-9 
and a narrow broken transverse postmedian fascia yellow; under- 
surface reddish; legs testaceous, tibiae and tarsi darker than, 
femora; antennas infuscate, basal joint testaceous. 

Oval; prothorax broader than long, broadest before middle,, 
wider across base than apex, strongly narrowed to apex, very 
lightly narrowed to base; sides widely margined; margins widest 
at base; basal angles rectangular. Elytra widely ova), very- 
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convex, much broader than prothorax, faintly striate; first stria 
-entire, passing round aj>ex of each elytron and curving forward 
on apical declivity at about the position of the sixth interstice; 
other striae only faintly traceable; fourth interstice with a 
puncture a little behind the humeral point of origin of the lateral 
border; third interstice 2-pun eta te, the anterior puncture a little 
behind middle, posterior puncture near apex. Length 4-4*23, 
breadth 1*85-2 111 m. 

Hal). — Dorrigo(H. W. Cox). 

Six specimens of this pretty little sptjoies were sent to me by 
Mr. H. VV. Cox, ticketed u Dorrigo.” It is very distinct from all 
the described Australian species. Following the Hev. Thos. 
Blackburn’s Table of the Australian species of Trechns( Trans. 
Hoy Soc. 8. Aust., 1901, p. 127), the elytra not fully striate 
would place it beside T. baldienais Blkb., and T, aolidior Blkb., 
both obscurely coloured species without an elytral pattern. 


Appendix : Ts»MBHiosiDjs from Dorrigo. 

By H. J. Carter, B.A., F.E.S. 

List of Teaebrtonidm taken at Dorrigo and Bellingen (July, 
1910): Platydema ttriata Montr., Ceropria pereyrina Pasc., C. 
uafya Pasc., Acthoms brtenneus Cart., A. laiicornu Paso., Toxicum 
spp.(2), Pterokelwtis planua{l) Bless., l\ attcllus Paso., Bypaulax 
ovali a Bates, Nyctobotea crenata Boisd,, Bncyaleathua punctipennia 
Paso., Promethi* P ascot i Macl., Menephilua cwrulescena Haag- 
Hut., M. pnrvulua Macl, M. sydmyensia Blkb., MmcriaUa loti - 
colli $ Boisd., AT. aenmlm Pasc., Titmui columbina Erichs., Cardto- 
thorax egeriu* Paso., (Bellingen), C. cordioollia Paso., (Goff's 
Harbour) C.famoratua Bates, var.,(CofF» Harbour), (?. dorrigo - 
enaia, n.sp., 0 . iridip*s y ti.sp., Blepeycnaa equc&tria Paso., Otrintu « 
Jackaoni Cart,, Adelium yeminatum Paso., A . Bclmai Cart., A» 
jporcatum Fabr., var., (Bellingen), A . raduotum Paso., Apaaia 
mnuaticollisy n.«p., Amarygmut atriatua Mad, A. triatia Fabr., 
68 
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Chalcopterus punctulatm Blkb.,(Coff’H Harbour), Chalcopteru# 
spp.(2?). Total : 35 species, including three new species. 


Cardiothorax dorrigoknsis, n.sp. (Fig. 1.) 

Elongate-ovate, violet-bronze, nitid, antennae fuscous-brown* 
tarsi piceous clothed beneath with reddish hair, undersurface 
nitid black. 

Head impunctate, labrum emarginate and fringed with red 
hair, the usual frontal impression distinct, with two deep foveee 
near front angles of epiutoma; can thus raised and somewhat 
triangulate; antennas longerjthan prothorax, third joint equal to 
that of the first two combiued, eleventh 
elongate. Prothorax 4x5 mm., finely 
margined throughout, wider at apex 
than at base, widest in front of middle, 
arcuate-emarginate at apex and base, 
front angles subacute but rounded, sides 
slightly rounded with curve strongest 
anteriorly, sinuate near base, hind angles 
acute, dentate and twisted downwards 
and horizontally outwards; foliate mar- 
gins wide, flat, and brightly metallic, 
slightly narrowed at base, with a shallow 
separating sulcus on anterior portion, 
with six setiferous punctures placed at 
equal distances near the border, disc 
smooth, central channel well marked 
throughout, two large basal foveas ac- 
centuating the angular torsion. Scniellum 
triangular, without any adjacent de- 
pression. Elytra wider at base than 
prothorax, moderately oonvex, shoulder* 
advanced but rounded, epipleural fold forming a raised margin, 
on each elytron eight well marked sulci, intervals convex, the 
fifth wider than the rest, a row of very small punctures on the 
sides, epipleura and abdomen smooth; all femora emarginate 
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within at the apex, intermediate and posterior femora dentate 
near apex, that on the posterior muoh the larger fcnd lobate, 
anterior tibi® slightly bowed, intermediate and posterior tibi® 
nearly straight. 

$. Differs from the male in having thinner and undentate 
femora, the antenn® shorter, and the posterior tibi® quite straight. 
Dimensions — £.17 x 6 mm.; $.18 x 6‘3 mm. 

Hab. — Dorrigo, New South Wales. 

Two specimens; the sexes were taken, by the author, in July 
of the present year. This species differs from, though most 
closely allied to, C. femoratus Bates, in the following characters : 
Size larger, colours more brilliant, especially on pronotum and the 
foliate margins thereof, and particular in the strongly dentate 
hind angles of prothorax and the antecedent sinuation of the sides . 
The tooth on the posterior femora, though large and lobate, is 
not so prolonged in my specimen as in specimens of C. femoratus 
Bates, from the Tweed and Yarrow Creek districts. 

Cardiothorax IK1D1PES, n.sp. (Fig. 2.) 

Elongate-ovate, dark purple-bronze, nibid, pronotum with violet 
reflection!*, underside nitid black, femora and tibi® iridescent 
purple and cyaneous, an term® and tarsi piceoua. 

Head with labrum prominent, narrow and truncate, episboina 
convex, wide, a little raised at sides, minutely and closely punc 
tafce, forehead with impression squarely truncate and deeply 
indented in front, rounded behind, with about six large punctures 
thereon; antenn® 4$umi. long, joints 3-7 elongate-obconic, third 
longer than fourth, 8-11 successively but only slightly wider and 
shorter, eleventh ovoid-acuminate. Prothorax 3 x 3J nnu., wider 
at apex than at base, greatest width in front of middle, apex 
slightly concave with obtusely rounded anterior angles scarcely 
prominent, sides slightly rounded in an even curve till near base, 
then rather abruptly sinuate and dr flexed at the posterior angles, 
these forming a subrectangular tooth a little twisted downwards 
and outwards; base truncate; foliaoeous margins narrow, sob* 
horizontal, widest at middle, the separating disoal line nearly 
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straight and forming a deep sulcus at; middle; four setifarous 
punctures on margins near border; extreme border smooth, raised 

throughout, widest at sides; disc very 
minutely and closely punctate (only 
seen under a strong lens), medial line 
strongly impressed throughout, on 
each side of this a faint irregular 
longitudinal impression. ScnteUnm 
triangular. Elytra a regular oval, 
wider than prothorax at base, and 
about times as long, shoulders 
moderately rounded, epi pleural fold 
scarcely evident, with nine sulci on 
each elytron, intervals subequal, 
convex, more sharply defined at apex; 
epipleura? and abdomen irregularly 
impressed and very minutely punc- 
tured, sternum smooth, fore tibiie 
slender, minutely spined at apex, 
posterior tibia? curved, with apex bent 
forward. Dimensions — 11 x4mm. 

1/a 6. — Goff's Harbour, New South 
Wales. 

A single specimen, probably male, from its bent hind tibia?, 
taken by Mr. H. W. Cox, and generously given me. It presents 
at least one character peculiar to the genus in its brightly 
iridescent and coloured femora. It is most closely allied in sice 
and form to (7. pygmams Cart,, but differs from that species in 
(1) narrower and more elongate prothorax, with narrower folia- 
tion; (2) posterior angles of prothorax rectangular, anterior angles 
obtuse; in (7. pygmmis both angles are Acute; (3) darker and 
more violet-bronze colour; and (4) elytral intervals less sharply 
defined. Type in author's Collection. 

Afasis sinuaticollis, n.sp. (Fig. 3.) 

<J. Elongate-ovate, violet-bronze, very nitid, apical joints of 
antennee obfuscated, tarsi reddish, underside metallic-block. 
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04 ad widely truucate in front of epistoma, with a setiferous 
puncture inside each angle of the raised border, labrum emargi- 

nate, canthus raised and somewhat 
nodiform, frontal depression in form 
of a horseshoe, sparsely punctured, 
with two foveee near epistoma, sub- 
rnentum coarsely punctured on lateral 
borders, sharply bidentaie near middle, 
anlemne considerably longer than 
pro thorax, (when at rest with three 
apical joints projecting beyond its 
base) third joint about as long as 
fourth and fifth combined, joints 810 
slightly enlarged, eleventh elongate, 
acuminate. Prothorax 3 5 x 4 imn., 
moderately convex, apex truncate, 
base slightly arcuate (posterior outline 
convex), apex and base of equal 
width, sides widest at middle, slightly 
rounded on anterior half, sinuate on 
basal half, all angles obtuse and 
rounded, with narrow raised border 
throughout, margins not foliaceous 
but defined by a shallow sulcus, bearing a setiferous punc- 
ture near anterior angle; disc smooth, impuuctate, without 
central canal (or indicated only by a fovea near front margin), 
surface a little uneven near basal margin. Scutellum small, 
rounded, with a narrow triangular sulcus on the adjacent suture. 
Elytra three times as long as prothorax, and wider than it, 
acuminate-elliptic, humeri obsolete, epipleural fold not visible 
from above, greatest width at middle, with eight sulci on each 
elytron, and two on sides, intervals equal, impuuctate, fiat near 
the centre of disc, convex towards sides and apex, epipleur® 
narrow and smooth; abdomen quite smooth except for a few 
minute set® bearing fine yellow hairs, and impressions on esch 
.segment laterally; all femora ein&rgmate on outside border and , 
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smooth, all tibi«e straight and slightly tomentose at apex, two 
basal joints o! anterior tarsi enlarged; intercoxal process truncate. 

9 . More robust, elytra wider and more convex, anterior tarsi 
not enlarged, antenn® shorter. 

Dimension * — <£.16 x 5 mm.; 9,16-5 x 5*6 mm. 

Hah. — Dorrigo, New South Wales. 

Six specimens, taken by the author, July, 1910; under bark of 
rotting timber; also taken by Mr. Cox in the same district. 

Its nearest ally is A. beplegenoide* Cart., from which it differs 
in ( 1 ) smaller size, ( 2 ) lighter colour, ( 3 ) in the sinuate pro thorax,, 
and the absence of central impression thereon, inter alia . 

Types in author's Collection. 

Cardiothorax femoratu * Bates, var. snbdentatus Cafrt.— Mr. H* 
W. Cox took a large number of specimens near Goff’s Harbour r 
which differ from the typioal form in having a small but distinct 
dentation of the hind angles of protliorax. There is, however, one 
specimen, at least, amongst them, in which this small outwardly 
directed tooth is absent; and I have, in my collection, a specimen 
from Bellinger River, taken by Mr. Jackson, also of the typical 
form (i.e., without any appearance of a tooth), so that it would' 
appear that this character is variable in this district. The 
species is so strikingly different, in its femoral characters, from 
all other species; and the tooth is so small, that it does not seem 
to me desirable to describe it as a distinct species. The absence- 
or presence of this tooth is certainly not a sexual character, since 
both Bexes of the typical form, and of the variety, are before me. 

Adelium jmrcatum Fabr., var .fulgent Cart. — Specimens taken 
under bark of Eucalypts, near Bellingen, present a striking 
colour-variation from the normal type. This colour is a brilliant 
violet-bronze, but darker specimens oocurred amongst them. The* 
structural characters are normal. 
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NOTE ON THE OCCURRENCE OF A LIMESTONE- 
FLORA AT GROSE YALE, 

By W. M. Carnk. 

Instance# of the part played by geological formation in the 
distribution of species and the formation of plant-communities 
in New South Wales, have been put forward from time to time, 
by various botanical and other worker#. So far as the writer i# 
aware, no record has yet been published dealing with the effect 
of a lime-deposit on vegetation. 

The present note deals with an interesting, though small, patch 
of vegetation occurring on an outcrop of a limestone at Grose 
Vale, Hawkesbury District. The deposit is to be found below 
Box Hill, and is followed by the Horseshoe Bend Road, which, 
running N.E. and S.W., joins the main Kurr&jong and Grose 
Vale Roads. It is on the eastern slope of the hill, which curves 
to form a natural amphitheatre sheltering orchards and other 
cultivated areas. At about 100 yards from the Grose Vale end, 
aud following the road for about half a mile, nearly to what is 
known as Lookout Hill, is the outcrop, with its vegetation, which 
is so distinct as to be noticeable against the hillside from several 
miles away. Another small deposit, denuded of timber, occurs 
near the church, about half a mile from Kurrajong Road. The 
deposit is about 800 feet above sea- level, and about 8 miles by 
road from Richmond. 

The dense growth of trees, entangled with many creepers, and 
the absence of Euoalypts, resembles that of the luxuriant gully- 
brushes of the eastern slopes of Kurrsjong Rango; or, perhaps, 
more nearly, those on volcanic soils, such as at Mountain Lagoon, 
Mount Wilson, or even of the Illawarra slopes. Above the road, 
this vegetation extends nowhere more than 20 yards, while, on 
the steep dope below, its width has been much greater, probably 
owing to the soil having been washed down from the outcrop 
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above. Much of the lower portion has, however, been cleared, 
and only a few patches remain to indicate the once luxuriant 
nature of the flora. 

The soil, in colour, is a brownish- white, and of a loose granular 
texture. Where the rock is exposed, it is not unlike basalt, and 
as such it is locally taken to be, a mistake probably influenced, 
to some extent, by the vegetation. Where it is weathered, it 
resembles a very soft sandstone. Mr. H. G. Smith* has recorded 
deposits of similar limestone from Auburn and from Homebush. 
Like that at Grose Vale, they occur as deposits in the Wiana- 
m&tta Shales. Mr. Smith informs me that the Grose Vale rook 
contains more sand than the two deposits mentioned, but is 
almost identical with that found near J^akemba, on the railway 
between Belmore and Bankstown. Not being naturally exposed, 
no botanical indications of these deposits were noted by him. 
Referring to the Auburn deposit, he says : 44 When first broken, 
it is of a blue-grey colour, not much unlike l>a*alt; it was spoken 
of as 4 blue metal 4 by the quarrymen, who no doubt consider it 
identical with the igneous rook bearing the same name. On 
weathering, the limestone becomes lighter grey in colour,” In 
all these deposits no sign of organic structure can be detected 
under the microscope. Mr. Smith classes them as hydraulic 
limestones. The normal soil of the Vale is that of the Wi&na* 
raatta fthales, with the usual flora of striugybarks, ironbarks, red 
gum, blackthorn, etc. 

The explanation of this very distinct and localised plant-com- 
munity seems to be due to (1 ) the richness of the soil due to the 
relatively large amount of lime present, with its accompanying 
greater availability of plant-foods, and its improved physical 
nature; (2) the sheltered eastern aspect; and (fl) the good rainfall. 

The following is Mr. Smith's analysis of the Auburn rook ; — 

CaOO. «89*e7B% MnCO* ... =* 0*425% 

Clay -39*410% MgCO, ~l*t?8% 

... ... =2*080% Alkalies present as chlorides * 0*079% 

« 13*480% Water 

* Smith, H. 0., “ Preliminary *Note on Limestone occurring near Sydney. 
Joara. throe. Hoy. Soc. Hew South Wales, xx?i., 1892, p.303. 
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An average sample of the soil at Grose Vale has tieen found, 
by Mr. M. 8. Benjamin, Assistant Chemist, Hawkesbury Agri- 
cultural College, to contain 4*23% of lime. The litmus reaction 
is faintly alkaline. Hound the outcrop, owing to the inter- 
mingling of the shale with the limestone, and the leaching of the 
latter, the amount of lime is much smaller, less than 0*5%. 
Here the two floras tend to mingle to some extent, although the 
boundaries of the two are remarkably distinct. Here, too, are 
found some plants, marked (j) in the accompanying list, which, 
while not occurring on the limestone proper, are hardly typical 
of the Wianamatta proper. These may be almost classed as an 
intermediate flora. It may be mentioned that Wianamatta soils 
give a strongly acid litmus reaction, and an average analysis of 
ten samples shows only 0*136% of lime. 4 Where, as in Australia, 
soils tend to be deficient in lime, the amount present is often, to 
a large extent, indicative of the value of the soil to plants, t It 
is recognised in agriculture that the value of lime in a soil lies, 
not so much in itself directly, as in the part it plays in encouraging 
bacterial action, in rendering soil-foods available to plants, and 
in improving the texture of the soil. The chief cause of the 
luxuriant brush-like vegetation under consideration is the rich 
open soil, resulting from the presence of an unusual amount of 
lime. The difference in the vegetation on acid and basic granites, 
as pointed out by Mr. Cambage and others, is due to the same 
reason, for “acid granites low in lime-minerals yield poor soils; 
basic granites fairly well supplied with lime-mineral* yield good 
soils.”J “Although the characteristics of the lime-flora are clear 
and distinct, yet, in the past, the influence of lime upon vegeta- 
tion has been overestimated. Indeed, a distinction has been 
made between calciphilous and calciphobous plants* Recently 
it has been definitely established that the amount of lime, in 

* Jensen, H. I., Agrio. Gasette of New South Wale*, 1910, p,483. 
i Guthrie, F. B., Agrio. Gasette of New South Wales, 1808, p*484; and 
Jensen, ft- op* oit* 1900, p.1001. 

j Jensen* ft. I., Agric. Gasette of New South Wales, 1010, 0,108. 
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itself, in so far as it does not operate physically, cannot be the 
cause of differences in the flora, for not only can calcicolous 
plants be cultivated in soil that is poor in lime, but silicicolous 
plants, and even bog mosses, which are regarded as pre-eminently 
calciphobons, can grow vigorously in pure lime-water, if the 
aqueous solution be otherwise poor in dissolved salts. It has 
been overlooked that nearly all lime-soils are rich in soluble 
mineral substances, and this wealth excludes plants belonging to 
poorer soils; beyond this, the important physical characters of 
calcareous soils come into play. ”11 

As to where the plants forming this flora came from, it seems 
sufficient to regard them, like the plants of the Blue Mountain 
gullies, as remnants of the old tropical flora, which at one time 
extended as far south as Victoria. Superior conditions in 
circumscribed localities have enabled these remnants to persist, 
while the rest of the country has become occupied by the present, 
dominant, hardy flora which the drier conditions of to-day have 
evolved. 

The rainfall is good, about 33 inches.H Kurrttjong Heights, 
three miles away, and 1,000 feet higher, averages 50 inches per 
annum. The moisture-capacity of the soil is equal to that of the 
shale, but its capillarity is much greater. The loss of water by 
evaporation must, however, have been largely checked, before 
any clearing had been carried out, by the dente shading of the 
soil. The area certainly gains moisture by soakage from the 
steep slopes above. The road remains moist after rain, long 

jj Warming, E., 41 Ecology of Plants.” 1909, p.58. 

5 Of late years there has been a genoral diminution of rainfall In this 
district (see Bulletin No.2, Commonwealth Bureau of Meteorology, 1908). 

For the following figures 1 am indebted to Mr. W. 8. Arnold, who lives 
not far from the limestone-outcrop. 
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«.fter the eoil-surface of the shale round about has dried up. On 
dryings instead of caking, the soil becomes loose and open. 
Moisture is thus readily absorbed, instead of running off down 
the steep slopes. Severe frosts are unknown. 

As the outcrop occurs inside the amphitheatre, and some way 
down the hill side, the aspect, facing the morning sun, and 
sheltered from the westerly winds, is almost an ideal one. These 
matters of aspect and rainfall are almost sufficient, in themselves, 
to bring into existence the well-known vegetation of Sassafras, 
Coachwood, Myrtles, Tree-ferns, etc., typical of the gullies of the 
•eastern slopes of the Knrrajong, had there been sheltered gullies. 
But the position is too exposed, and the vegetation quite distinct. 
It is not confined to such small gullies as there are, but climbs 
up their sides and spreads along the hill- slopes. 

fn the following list, those plants marked * are believed to 
owe their position to the favourable conditions offered by the 
limestone-soil. Many of these plants are admittedly found on 
sandstone country, but they are not typical of that soil; and the 
'explanation of their presence is probably to be found in the 
favourable local conditions. Mr. Hamilton^ shows, that at Mt. 
Wilson, most of these plants prefer the basalt to the sandstone. 

I have to thank Messrs. J. H. Maiden and C. T. Musson for 
assistance in the preparation of this note. 

Rakunculacimb ... Clematis arislata R. Br. 

glycinoide a DC. 

MauBouackas „.*Drimy$ dipetala F.v.M. 

AnonacBJB .. . *Eupomatia lanrina R.Br. 

MKNISPBRMACBiE ,>'*CoCCulU8 MoOTti F.V.M. 

*Sarcopetalum Uarveyanum F.v.M. 

Cftuo («m£ Lepidium ruderale L. 

PiTTOSPOHBJC ...tlfyinenoiporumjfavuin F.v.M. 

Bur ear ia tpinosa Cav. 

*Ci6riobatu$ mullifloruB A. Cutm. 

{ Proc. Linn. So©, N. S. Wales, 1899, p.346. 

’♦Found on the limestone, f Introduced weeds, intermediate flora (p.85l.) 
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Malvaokj® ... 


8TKRCULIACKAB 

LlNBtfi 

(jJ-KKAMAOKvE 

ItUTACKJB . . . 

Mhliacea-: ... 

ClCLASTKINtC* 
KHAMNKifi ... 
Ampki.idkac. 


SaPINOACK/E 


LK 0 UMIN 08 jF. 


Rosace M 


.... Sida rhombifolia L. 

A bullion oxycarpnm F.v.M. 

* Hibiscus heterophyllus Vent, 
t Alodial* multijhla Moertch. 

*„%Sterculia diver sif alia U. Don. 

...t Linum yallicum L. 

... Geranium pifosnm Kol. 

. . . % Evodia micrococca F.v.M. 

*Acronychia Itaueri Schott. 

. .. *Melia composita Willd. 

*Cedrela toona Lloxb. 

. . . *Elaeodendron auelralc F. v. M. 

... *Alphitonia excels* Reiss. 

...*Vitts Antarctica Benth. 

# cUmatidea F.v.M. 

* hypoglauca F.v.M. 

. >*Cupaniu semiglauca F.v.M. 
*Nepkelium Uiocurpum F.v.M. 
Dodonae* viscosa L. 

... Indigofera australis WiUd. 

Dssmodium hr achy podium A f Gray. 
Glycine clandestina Wendl. 
\Med%cago minima Willd. 
f denliculata Willd. 

t Vida himuta Koch. 

*Ca**ia laevigata Willd. 

♦ australis Siam. 

Acacia long i folia Willd. 

deeurr&n* Willd. 
f Trifolium repens L. 
t dubium Sibfcb. 

... Rubus parvif alius L. 

# moluccanas L. 

Acaena ovina Ounn. 

sanguisorbat Vahl. 

\Rosa rubxginoea L. 
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Saxifrages 
Myrtaoes ... 


Onaorauif.ac 


Passifuorks 

Umbklmfek.r 

Capri foljaoks 
Composite ... 


CAliPANULACKAK 

Epaokides ... 

pRIMULACKS 

Myrsinbs ... 
Ebenacrs ... 
Jasmin *m ... 
AsCLKPIAiMfiA* 

GENTIAN KS 


..,%Aphaw>pttalum resinosum Endl. 

*CuU»i'*' viburnea F.v.M. 

.. Cftllistemon salignus DC. 

Melaleuca styphelioides Sin. 

Eucalyptus hemipkloia F.v.M. 

tereticornis Sro. 

* Jihodamnia trinervia B). 

* Eugenia Smithii Poir, 

... Epilobinm glabellum Forat. 
t Oenothera rosea Willd. 
t tetraptera Cav. 

I'assi [flora anrantia Fornt. 

... Apium Uptophyllum F v.M. 

JJaueus brachiatns Stab. 

...*8ambucus xanthocarpa F.v.M. 

... Vittadinia australis A. Rich, 
var. tenuusima > 

Calotis lappulacea Benth. 
t Xanthium spinosum L. 

Sieycsbeckia orienlalis L. 

Bidens pilosus L. 
f Tagetes glanduli/era Schrank. 

Helichrysum diosmifolium Don. 

EreclUites arguta DC. 
f Carduus lanceolata L. 
t Sonckus oleraceus L. 

... WahUnbergia gracilis DC. 

Lobelia purpnrascens li.Br. 

. . , Leucopogon j uniperinus R. Br. 

.,.+ AnagalHs arvensish,(v%d and blue varieties) 
,.\Rapanea ( My r sins) variabilis Me*. 
.„*GargiUia australis H.Br, 

... Notelasa longifolia Vent. 

„*Mar$denia rostrata R.Br. 

•fGomphocarpus Jruticosus R.Br. 

... Ergthraea australis R.Br. 
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ASPKKIFOU® 

-CONVOLVULACK® 

SOUNK® 


JBlGNONIACR® 

ACANTBAOE® 

Myopouink® 

'Vkubenace® 


iLabiate® ... 

PLANTAUINE® 
PHY lOLACCAOE® 

•Chknopodiace® 

Amakantack® 

POLYGONACK® 

Lauiune® ... 

Euphokbiace® 


CJrticace® ... 


...*Ehretia acuminata R.Br. 

... Dichondra repens Forst. 

... Solanum nigrum L. 

t pseudo-cap sicum L. 

stelligerum Bm. 
xanthocarpum Bell rad. 
t Phy salts peruviana L. 

Nicoliana suaveolens Lehin. 

+ ..%Tecoma australis 11. Br. 

... Eranthemum variabile R.Br. 

... Myoporum debile R.Br. 

. . t Verbena honariensis L. 
f venosa G. <fc H. 

%Clerodendron tomentonum R.Br. 

... Plectranthus parvijlorus Willd. 

Mentha gracilis R.Br. 

... Plantago varia R.Br. 

t lanceolaia L. 

...+ Phytolacca octandra L. 

... Chcnopodium trlangulare R.Br. 

f ambrosioidss L. 

... Nyssantkes erecta R.Br. 

... Rumex Brownii Oampd. 

f Polygonum convolvulus L. 

... * Endian dr a0). 

*Litsea dealbata Noes. 

. . t Phyllanthus Ferdinandi J. Muell. 
t Gastroemii J. Muell. 

J Brsynia oblongi/olia J. Muell. 
%Croton Verrsauxii Baill, 
*Carumbium populifolium Reinw. 
... Urtica incisa Poir. 

J Trema aspera Bl. 

* Ficus stephanocarpa Warb. 
*Cudrania javansnsi* Trecul. 
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Santa lac&c: 

ImoBA 

Liliacka 


Cl) MM ET.VNACEAi 
JjUNCACKiE ... 
Cypukaobas .. 


OUAMJNKJB ... 


>.*Santalum obtusi/olium R.Br. 
Exocarpus cupreesiformis Labill. 

* Sisyrinchium paniculatum Spreng. 

.. Smilax australis R.Br. 

Dianella longifolia R.Br. 

Eustrephus latifolius R.Br. 
Geitonoplesinm cymosum A. Cunn. 
Xevotts longifolia R.Br. 

.. Commelyua cyanca R.Br. 

.. Jun eus poly anth emus F. Buch. 

.. Gaknia melanocarpa R.Br. 
aspcra Spreng, 

Car ex longifolia R.Br. 
appressa R.Br. 

.. Panicum pygmaeum R.Br. 

Opliemenus setarius Roem. <fc Schult. 
*Cenchru8 australis R.Br. 
Andropogon sericeus R.Br. 

pertusus Willd. 
refract us R.Br. 
Microlaena siipoides R.Br, 

Aristida vagans Cav. 

Stipa verticil lata Nees, 
pubescens R.Br. 

Eichdachne sciurea Hook. 

Danthonia pilosa R.Br. 

Echinopogon ovatus Palis. 

Cynodon dactylon L. C. Rich. 
Leptochloa decipiens Stapf. 
Sporobolus indicus R.Br, 

Lindleyi Benth. 
Eragrostis leptostachya Steud. 
t Briza maxima L. 
t minor L. 
fFestuca bromoides L. 
fllordeum murinum Caesalp. 
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Filioes ... . . . *A (liantum formomm R. Br. 

# *Adiantnm affine Willd, 

* Pel I a* a Jahata Fic. 

*Doodia aejtera 

Total 57 families, 130 genera, and 156 species. It is remark- 
able how few genera are represented by more than one species. 

There is no doubt that, even up to recent years, this flora 
covered an area much larger thau it does to-day. Many roadside 
plants, both native and introduced, have established themselves. 
Clearing is still going on. The conditions for luxuriant growth* 
are no longer so favourable, and in a few years this interesting, 
patch of vegetation will probably disappear. 
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ON SOME REMARKABLE AUSTRALIAN 

LIBELLULINjE . 

By R. J. Tilly a hd, M.A., F.E.S. 

Part iii. Further Notkb on Cam acini a othello Tillyard. 
(Plate xvii., fig.3.) 

Since I first published the description of a unique male of this 
magnificent dragonfly*, a considerable amount of information lias 
been collected about it. My friend, Mr. E. A. C. Olive, of Cook- 
town, North Queensland, has paid many visits to the locality 
where I took the type-male, with the result that he has succeeded 
in securing a splendid series of males, both of mature and 
immature colouring, and has at last also captured a perfect speci- 
men of the female. The latter is a most beautiful insect, with a 
very remarkable scheme of colour-shading on the wings, so that 
I propose to give, in this paper, a full description of it* supple- 
mented by a figure. 

The range of the species has also been extended to several 
widely separated localities. Mr. H. Elgner has taken it at Cape 
York, and also at Prince of Wales’ Island, Torres Straits. Mr. 
F. P. Dodd has taken it at Port Darwin. Dr. F, Ris, of Rhein&u, 
Switzerland, who has taken a great deal of interest in this 
species, informed me that he had lately seen, at Brussels, some 
old forgotten lots of dragonflies purchased by de Selys shortly 
before his death. In one of these collections, from the Solomon 
Islands, he noticed a beautiful Camacinia $ “which might well be 

•On So me Remarkable Australian LibtUulim Part it, Description of 
New Species. These Proceedings, 1908, Vol. xsxiii, p.689, Plats xir., fig.1. 
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the female of C. Othello” For purposes of identification 1 imme- 
diately forwarded to him a photograph of my Cooktown female, 
together with a description, also offering him the use of both for 
publication in his great work on the Libellulinw. In his reply r 
he identifies the Solomon Island insect as G. Othello g, but most 
generously refuses to make use of my description and photograph, 
on the ground that some trouble might arise as to which female 
should be regarded as the true type, my specimen or the Solomon 
Island one. In a later letter, he tells me that he has received 
from the Frankfort Museum a small collection of dragonflies from 
the Aru Islands, containing four males and one female of a 
Camacinia intermediate between C. Othello and the well-known 
and widely distributed C. gigantea Brauer, a Malayan species. 
We are thus able to get some idea of the limits of the range of 
C. Othello itself. It would be most interesting to know whether 
it occurs in North-Western Australia or in Timor. It seems 
fairly certain that it is the descendant of a somewhat early 
invader from the Indo Malayan stock, whose isolation has been 
sufficiently complete and lasting to have produced a very distinct 
and definite species. Whether it came in by way of Timor, and 
travelled eastwards to Port Darwin, and thence to Gape York 
and Cooktown; or whether it came by the easier route of Torres 
Straits, and then spread westwards, I do not think we have 
sufficient data to decide. 

It is a most interesting point to notice that, of the great num- 
ber of Libellulitim which form the tropical invasion into Northern 
Australia, very few indeed shew any variation at all from the 
forms still found in the Islands. One or two forms deserve sub. 
specific rank only, in Dr. Ris’s opinion — such forms as Agriono- 
ptera allogene* Tiliyard,and A. rega lie Til lyard; while Australian 
representatives of Zyxomma obtueum Albarda, and Orthetrum 
pruinomm Burmeister, cannot be regarded as more than slight 
variations from the types. The greater number of species, how- 
ever, exist absolutely unchanged on both sides of the Straits. 
We have therefore, in C . Othello, distinct evidence of the anti- 
quity of the genus Camacinia itself. 
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The following is a description of the type-female : — 

Total length 49 mm.; abdomen 30 mm.; expanse of wings 111 
mm.; forewing 49 mm.; hindwing 47 mm. 

Head dark shining brown all over, edge of labrum and whole 
of labium slightly paler; eyes bordered behind with paler brown, 
Thorax shining brownish. Abdomen short, cylindrical, 
fairly stout, dark brown with black transverse bands in the 
sutures' and a distinct black line crossing segment 3, Append- 
ages short(l*4 mm) subcylindrical, rather pointed, slightly con- 
verging. Wing s(see figure) with a beautiful colour-pattern of 
dark semitransparent brown, as follows: — between the costal 
and anal veins, from base up to nodus and 4-5 mm. beyond it, 
and completely filling the subcostal, median and submedian spaces, 
(though in the costal space the upper half is practically clear, 
leaving the cross-veins easily visible); the shading also completely 
covers the hindwing triangle, but not that of the forewing. 
Besides this, the tips of all four wings are suffused with rich brown 
nearly to the level of the proximal end of the pterostigma. The 
venation, as is usually the case in Camacinia and Neurothemis y is 
somewhat less complicated than that of the male, especially in the 
anal loop and surrounding areas of the hind-wing. 

ffab. — Cooktown, N. Queensland. (Type <£, December, 1907; 
taken by myself); type 9 , February, 1910, E. A. C. Olive; 12 
February, 1909, 6 February, 1910k, E. A. C. Olive; all 
in the same locality near the Annan Hiver. Cape York(^ 9 , 
October, 1909; H. Elgner). Prince of Wales’ Island, Torres 
Straits(<J$, September, 1908; H. Elgner). Port DarwinfS^, 
2 Q 9 , February to April, 1909; F. P. Dodd). Solomon Islands 
( 9 , date unknown, ooromunicated by Dr, F, Ris). 

EXPLANATION OF PLATE XVII., FIG. &- 
Fig. 8 .— Wings of Camacinia Othello , $ (x{). 
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NOTES ON FRUIT-FLIES (TRYPETIDJS) WITH 
DESCRIPTIONS OF NEW SPECIES, 

By Waltkr W, Froggatt, F.L.S. 

Since the distribution of iny Report dealing with these pests 
(Official Report, 1907-8; Fruit-Flies), I have received a great 
many letters, and specimens from different parts of the world, 
where fruit-flies are found; and I have thus obtained a great 
deal of interesting material to examine for my correspondents. 

I am indebted to Mr. C. 0. Gowdey, for a fine series of 
Ceratitis punctata from Entebbe, Uganda, where it is a pest 
upon cocoa. Mr. Dupont, Curator of the Botanic Gardens at 
Mahi, Seychelles, has sent me Geralitis catoirei bred from 
oranges. Mr. J. J. Fletcher has obtained a new and very hand- 
some species of Ceratitis from the fruits of a West Australian 
Loranthus. Mr. P. Keenig, Director of Forests and Gardena at 
St. Louis, Mauritius, sent me a series of Dacus sigmoidss, the 
common pest of melons. Mr. H. H. King, of the Gordon College, 
Khartoum, has sent me several new species from Egypt; and Dr. 
Roepke others from Java. During my visit to the Solomon 
Islands, last year, I captured a number of specimens of a species 
of Dacus, identified by Mr. Coquillet as D. zonatus Saund., and 
other specimens of this species were given to me, from Murray 
Island. I stn indebted to Professor Bezzi, of Turin, and to Mr. 
D. W. Coquillet, of Washington, for the determination of several 
of my specimens; and to the former, and to Mr. P. L. Lounsbury, 
of Cape Town, S. Africa, for named specimens. Mr. T. Kirk, of 
New Zealand, has also sent me some curious forms, obtained 
from fruit imported from the Pacific Islands. 
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Ckratitis loranthi, n.sp. A Mistletoe Fruit-Fly, 
Length 6 mm. from front of head to tips of wings. General 
form and size of (7. capitata\ but the greyish markings on the 
dorsal surface of the thorax more regularly enclosed in black, the 
central black blotch and club-shaped markings ,on either side 
running up into the greyish area, where they are clearly defined, 
forming with the Rcutellum three regular bands. 

Basal portion of the wings as in G , capita ta, but without any 
yellow or ochreous clouding; the apical two-thirds cut off from 
the basal area of the wings, with a broad fuscous band which 
merges into a uniform stripe along the costal margin, from which 
a second transverse stripe emerges, crossing to the hind edge; 
beyond this a short finger-like bar turns downward, while the 
costal stripe extends round the tip of the wings. 

Chsetotactic characters-. — Head: antennae covered 
with fine spines; arista long; front with four bristles on either 
side, a bristle springing out on either Bide of the lower ocellus; 
two stout bristles on either side of the vertex, with two stout 
bristles between them behind the ocelli; a fringe of short spines 
round the hind margin of the eyes. Thorax : four small bristles 
on the front margin, five on either side, eight on the dorsal 
surface, and four on the scutellum. 

flab , — Perth, W. Australia. Bred from fruits of Loranthus 
pendutus on Eucalyptus Bp.(J. J. Fletcher). 

The fruits of the Lo ran thus were sent to Mr. Fletcher by Dr. 
J. Burton Cieland, at that time resident in Perth, as botanical 
specimens; on examination they were found to be badly infested 
with fly- maggots; Mr. Fletcher, therefore, kept them under 
observation, and when they bred out, handed the flies to me for 
Identification. The distinct banding of the wings is quite unlike 
any other described species of the genus. 

Ckratitis punctata Wiedm. The Cocoa Fruit-Fly. 

This large, handsome fly was described by Wiedemann from 
Ashanti, West Africa, in 1824; but was rare and comparatively 
TO 
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unknown in collections until now. Last year(1909), Mr, 0. C. 
Gowdey found this fly doing a great deal of damage to the Cocoa 
pods, in the plantations at Uganda, and he sent a fine series of 
specimens to Mr. Austen, at the British Museum, and also to me; 
we both identified it as Wiedemann’s long-lost species. Gowdey 
has published a leaflet on the cocoa-fly, giving an account of the 
damage it causes, and its life-history; but he does not give a 
description of the adult fly. 

This is one of the largest species of the genus, measuring up to 
£ inoh from the front of the head to the tips of the wings. 
General colour dull greyish-brown; spotted all over the dorsal 
surface and abdominal segments with dark brown to black marks, 
those upon the thorax small, except the three large, shining, 
black blotches occupying the scutellum. Wings mottled and 
barred much like those of C, rubivora. 

Cheefcotactic characters . — First antennal joint with 
a fan of fine bristles; face covered with fine scattered bristles, 
but without large lateral bristles; hind margin of eyes fringed 
with stouter bristles, eight or more in number. Thorax : each 
black spot bearing a stout bristle; front margin of thorax with 
six, two outer ones longest; no bristles on the rounded soutellum. 
The whole of the dorsal surface of the abdomen clothed with fine 
bristles, forming a transverse band round each segment, to the 
sheath of the ovipositor of the female. 

flab . — Uganda, E. Africa; attacking Cocoa-pods (Mr. 0 . C. 
Gowdey). 

Ceratitis catoihei Guerin. The Mauritius FruiWFljr, 

From the Seychelles Islands, I have a female specimen of a 
CeratitU which was obtained by Mr. Dupont, Director of the 
Botanical Station at North Mahi, from a Tangerine orange. 

It agrees in colouration and size with Gu6rin’* description of 
C. catoirei , which was described from Mauritius as damaging 
oranges. 

Ghsetotactio characters identical with those of C\ 
capitate. Head : four bristles on either side of front* one on 
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Dacus CUCUM18 French. 

Journ. Agric. Victoria, May, 1907. 

French proposed tins, as a varietal name of a fly, bred from 
cucumbers imported into Victoria from North Queensland. 1 
submitted this with other species to Dr. Bezzi, of Turin, and Mr. 
Coquillet, of Washington, who both consider it to be a good 
species. 

This last year, a large number of specimens were obtained from 
shipments of cucumbers condemned at the port of Sydney, which 
had been grown in Mackay, Queensland. The distinctive 
characters in which it differs from Vacua tryoni are, a somewhat 
uniform lighter colour; a short yellow dorsal stripe down the 
centre of the apical half of the thorax, but not reaching to the 
basal margin of the scutellurn; and four bristles on the apical 
margin of the scutellurn. 

In Vacua tryoni there is a row of four bristles along the apical 
margin of the thorax, behind the scutellurn, and only two bristles 
on the apical margin of the scutellurn. 

Dacus frk&chi Frogg. 

This species was described from a specimen obtained from Mr. 
C. French, Government Entomologist of Victoria, who bred it 
from oranges, from New Caledonia. 

Among some fruit-flies sent to me by Dr. Iloepke, of Java, 
were four male specimens of an undetermined species, that 
proved, on careful comparison with the type, to be the other sex 
of this species (the type being a female). The only difference is 
in the shape of the abdomen, which is elongate and somewhat 
spindle-shaped in the male. 

This fly, therefore, must have a very wide range, if found in 
New Caledonia and Java. Dr. Koepke’s specimens were bred 
from the fruits of Artocarpua iniegrjfolia . 

Dacus kinou, n.sp. 

<J • Length, 8 mm.; 9. 1 1 ram. to tip of ovipositor. More slender 
in form than usual; thorax narrow, truncate in front, broadest 
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across the base of wings; wings hyaline, with a faint blotch of 
fuscous at tips. Abdomen somewhat cylindrical, rounded at 
apex; that of the $ furnished with a slender tubular ovipositor, 
projecting beyond, and as long as the abdomen. Dorsal surface 
of thorax clothed with long silvery pubescence, that on the 
abdomen golden. 

Head yellow; eyes chestnut; two black spots below the antennse, 
four on front l>efcween the eyes and the blotch round the ocelli 
black. Thorax dark reddish-brown, the pubescence giving it a 
greyish tint; humeri, a lateral stripe on the pleura, meeting the 
slender wedge-shaped stripe, coming up the median suture, well 
into the dorsal surface, a double rounded blotch on the hypo- 
pleura, a short wedge-shaped stripe in the centre of back in line 
with centre of the scutellum, pale yellow. Legs yellow*, with 
the exception of a broad band of reddish -brown oil the apical 
half of the femora. Abdomen light reddish-brown; lightly 
clothed with golden pubescence, and handed with pale yellow. 

Ghee to tactic characters. — Two pairs of bristles on 
front between the eyes, a large one on either side of the vertex, 
with a smaller one on either side behind the eyes. Thorax with 
short bristles on the front margin, and on either side; scutellum 
carrying a pair. 

Uab. — Khartoum, Egypt (Mr. H. H. King, Entomologist, 
Wellcome Research Laboratories, Gordon College). Bred from 
the fruits of the Unhw-ire^Calatropiv procera). 

DaCUS 8IGM0IDBS Coqu. 

This species was described by Coquillet, from one female 
specimen, from Mauritius. 

Mr. P, Keenig, Director of the Botanical Station at Mauritius, 
sent me four specimens of a fruit-fly, very destructive to melons; 
this agrees with Coquillet’s description. 

These specimens vary much in size, and in the black and 
yellow markings on the dorsal surface of the thorax; one has the 
short yellow stripe between the two black bars; others have the 
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yellow dorsal stripe wanting; and, in another, the black bars are 
hardly outlined on the thorax. 

Dacub zonatus Saunders. 

Dasyneura zonaia Saund., Trans. £nt. Soc. iii. pl.v., f.3, 1841* 

Length 10 mm. 

Head ochreous; eyes chestnut; antennas large, apical joint 
brown; arista long and slender; two black spots below the antennse, 
with blotch above, three spots on either side of the front, and a 
central blotch encircling the ocelli clouding the vertex. Thorax 
black, clothed with fine silvery pubescence; on either side of the 
dorsal surface a short elongate yellow stripe, broadest in front 
and tapering to a point behind; humeri large; a nude area on 
mesopleura, with a wedge-shaped one above not reaching the dorsal 
surface Of the median suture; a double rounded blotch on hypo- 
pleura; scutellum bright yellow. Legs yellow, tibiae of hind pair 
clouded with brown. Wings hyaline; with the costal margin 
and stripe across the basal portion brown. Abdomen ochreous, 
with golden pubescence; basal segment, a broad marginal band 
on 3rd-5th segments, and a slender dorsal stripe from base of 2nd 
segment reaching to the tip of the abdomen, black. 

Cheetofcactic c h a r ac t e r s Head : each of the six: 
frontal spots bearing a black bristle, four on the vertex, and a. 
fringe of small ones behind the eyes. Thorax : four bristles on 
the front margin, central ones smallest, six on either side, and 
two on hind margin of scutellum. 

Hah . — Bainka, Russell Group, Solomon Islands (Messrs. 
McKenzie and Froggatb); Ceylon and India(in mango gardens);. 
Murray Island. 

About thirty specimens, all males, were taken in an open glad* 
in the forest, by sprinkling the foliage with a oitronella oil 
mixture; until the oil was used, no specimens were seen. One* 
female specimen was taken with a sweeping net, on the edge of 
the forest; it differs from the male in having darker^ooloured 
legs, and in the whole of the abdomen, with the exception of the 
basal reddish band, being black. 
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lit a paper entitled “ Four new Dipterous Insects from Central 
and Northern India/' Saunders proposed the genus Datyneura 
for the reception of this fruit-fly. I am indebted to Mr. Coquillet 
for identifying my species from the Solomon Islands, as the one 
found in Central India, so many years ago. 

It is very variable in the colouration of the abdomen, but the 
dorsal stripe on the lower half of the abdomen is constant, if at 
times indistinct. Saunders describes the general colour as 
“ reddish-brown/' but the dorsal surface of the thorax of all my 
specimens from India, Ceylon, and the Solomon Islands, is 
decidedly black, with silvery pubescence, 

Dacus pepjsal£, n.sp. 

Length 12 mm. 

Head ochreous; eyes dark reddish-brown; an ten nee mottled 
with black; arista black; two large spots below the antenme, a 
blotch on the front above, which envelops the first pair of lateral 
spots, two spots on either side above, and the area round the 
ocelli, black. Thorax black, with an indistinct pattern of silvery 
pubescence on the dorsal surface; humeri small, yellow, in contact 
with upper edge of nude area on mesopleura, which extends to 
the base of the middle trochanters; a small wedge-shaped nude 
yellow area in the median suture on either side joins a dorsal 
stripe on the sides of the mesothorax, which does not reach the 
hind margin; a double oval patch on either side of the hypo- 
pleura bright yellow; soutellum ochreous; truncate at apical 
margin. Legs yellow, mottled with brown. Wings large, 
clouded so thickly with yellowish-brown that only the first basal 
cell, a transverse stripe behind it, the centre of the first posterior 
and the anal cell are transparent Abdomen ochreous, covered 
with fine golden pubescence; the whole of the first segment, a fine 
broken band across the second, and the outer third of the sides 
of the third and fourth with a fine central stripe, and the whole 
of the anal segment, black. 

C hie to tactic characters.— The dark reddish-black 
blotch on the front above the antennas it convex, and covered 



870 


NOTES ON FRUIT-FLIES, 


with short black bristles, with three pairs of lateral bristles on 
the front and two above the ocelli on either side. Thorax : no 
bristles on the front margin, but a tuft of fine hairs on each 
shoulder; lateral bristles five in number, and two scutellar bristles, 

Ilab * — Russell Group, Solomon Islands; one male, caught with 
a sweeping net, on the edge of the forest( W. W. Froggatt). 

DaCUS PA6BIFLOR.E, n.Hp. 

Length 9 mm. 

Head dull yellow; mouth-parts and antenna; darker, terminal 
joint of latter large; arista long, slender; eyes dark red; a lunate 
dark blotch above the anteunee, front unspotted, dull brown; 
ocelli enclosed in an angular black blotch. Thorax black, no 
yellow on shoulders, the large angular nude area on mesopleura 
not reaching the dorsal edge, yellow; scutellum narrow, convex, 
dull yellow; double yellow spots forming a blotch on hypopleura. 
Wings hyaline, nervures chocolate-brown. Legs light yellow, 
sometimes clouded at the apex of the femora, tibise, and tarsi. 
Abdomen black, elongate, oval; in the female the basal segment 
is broadly rounded, with the anal segments and ovipositor turned 
down right under the basal portion; sheath of ovipositor large, 
apex yellow, 

Chsetotactic characters . — Head : three pairs of 
bristles on the front, the first pair longest, crossing each other 
at the tips; the third pair below the ocelli shorter; apex with a 
pair of stout bristles on either side. Thorax : bristles on front 
margin short, four on either side, with a pair on the dorsal 
surface above the scutellum, the latter furnished with a pair on 
the hind margin. 

Hub . — Fiji(W, W. Froggatt; bred from Granadilla-fruits); 
(A. Koebele; bred from mangoes); (T. Kirk; from fruit imported 
into New Zealand). 

Daous tongbnsis, n.sp. 

Length 9xnm. t across outspread wings 12jram. 

Head ferruginous ; eyes reddish-chestnut ; apical joint of 
antenna fuscous; two black spots below antenna, a blotch round 
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their base and back of head, black. Thorax : dorsal surface 
black; with silvery pubescence forming indistinct bands; humeri 
small, well down the sides; nude area on mesopleura forming a 
narrow stripe not extending to the dorsal surface; two rounded 
spots on hypopleura, and the narrow convex soutellum yellow; 
apical portion behind the scutellum forming a distinct, black, 
square patch marked off by the scutellum above, and the yellow 
blotches on either side. Wings hyaline, nervurcs brown. Legs 
straw-yellow, darkest at junction of femora and tibiae. Abdomen 
of male spindle-shaped, broadest in the centre, tapering to apex; 
of female much broader, anal segment narrow truncate, with the 
sheath and ovipositor reddish. General colour ochreous, mottled 
with black, forming an irregular dorsal stripe, with a lateral one 
on either side, and the extremity black. 

0 hie t o fc a c t i c characters as in Dacm passiflurce. 

JJab. — Tonga(T. Kirl^; bred from mangoes imported into New 
Zealand). 

Dacus kirk.(, n sp. 

Length 8 turn. 

Head reddish-brown; two large black spots below the antennae, 
spots on front very slight, hardly showing; a small blotch enclosing 
the ocelli and hack of head blackish, terminal joint of antennae * 
fuscous. Thorax black, shaded with silvery pubescence, forming 
a broad well developed dorsal stripe in the centre, with the sides 
irregularly frosted; humeri well down the sides, small, and 
almost oval; nude area on the mesopleura forming a stripe on 
the side, not reaching above the insertion of the wings, yellow; 
scutellum angular, black on the upper surface, with the extreme 
margins and undersurface yellow, joining a broad yellow stripe 
on either side of the hypopleura. Wings hyaline, nervurea 
brown. Legs pale yellow, mottled with brown, femora reddish* 
brown, tibiae darker. Abdomen elongate-oval or heart-shaped, 
black, with two parallel yellow stripes separated from each other 
by a narrow blaok dorsal stripe running down to the tip; 
ovipositor small, undersurface yellow. 
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Chwtotactic characters as in Dacus pamflora, except 
that there are four bristles on the hind margin of the thorax, 
two behind the scutellum and one on either side. 

Hab.—(1) Bred from Island fruit imported into New Zealand 
(T. Kirk); bred also from peaches. 

Daces rarotohgjb, n.sp. 

Length 9 mm. 

Head ochreous, blotch round the ocelli and back of head black, 
eyes dark brown. Thorax shining black; humeri small, nude 
area on mesopleura large and angular, with a rounded blotch on 
eaoh side of the hypopleura pale yellow; scutellum black. Wings 
hyaline, nervures light brown, slightly fuscous on the costal 
edge. Legs fuscous, hind pair almost black. Abdomen of male 
oval, pointed at apex; of female almost diamond-shaped, angular 
on the sides, sloping down from the middle to the small truncate 
apex; anal segment and ovipositor yellow. Dorsal surface of 
thorax and abdomen covered with fine scattered grey pubescence. 

Chietotactic characters . — Head similar to that of 
D. pamflorm y with the addition of a pair of short bristles on the 
sides of the lower ocellus. Thorax with two bristles on either 
side of front margin; five on either side above scutellum, two 
‘Short bristles with a longer one on either side; scutellum with a 
pair of long bristles. 

Hab . — Rarotonga[Cook Ialands)(T. Kirk; bred from mangoes). 

Hioxa (Teypjcta) uvbj& Froggatt. 

Professor Bezzi, to whom I sent specimens of this and other 
Australian fruit-flies, informs me that this species, which I 
referred to the genus Tryptia in my original description, should* 
be assigned to Moz* t which contains about half-a-dozen species, 
confined to the Malay Islands. Ke says of it ; u A distinct- 
form from all the other species of Bioxa, distinguished by the* 
wholly black stigma on the wings/' 



87 $ 


CONTRIBUTIONS TO A KNOWLEDGE OF THE 
ANATOMY AND DEVELOPMENT OF THE 
MARSUPIALIA. 

No.i. Tub Gknitalia of SAncoparurs satantcub ($). 

Bt T, Thomson Flynn, B.Sc m Lectuhkk in Biology, 
University of Tasmania. 

(Plates xxvi.-xxxi.) 

Introductory , — The specimen of SarcophUue satanicus , of whose- 
genital organs tins communication is a description, was forwarded 
to me through the kind offices of Mr. J. E. C. Lord, of Hobart* 
in August, of last year. I wish also to express my indebtedness 
to several other gentlemen, notably Mr. W Stops, and Dr. J. S. 
C. Elkiugfcon, for their endeavours to obtain specimens for this 
work. This is the only female which 1 have as yet obtained, 
and I had originally intended that its description should wait 
until further specimens had come to hand; the increased scarcity, 
however, of these animals, together with the discovery of a 
number of interesting and significant points in the morphology 
of the genital organs, has influenced me to publish the results 
earlier than otherwise would have been the case. Portions of 
the paper can as yet be regarded only as preliminary notes. 
This is due, in the first place, to scarcity of material, and, in the 
second, to an unfortunate lack of original communications and 
papers in Tasmania. I have had to depend on my friends, 
especially Professor Hasweli and Acting-Professor Johnston, of 
Sydney, to remedy somewhat my deficiencies in this respect, and 
I here take the opportunity of thanking them sipcerely {or the 
help they have given me. 

Description of specimen . — The specimen was a fulhgrowt* 
female, with three fairly advanced young in the pouch, Ail had 
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been dead for two days. The pouch-young were fixed entire in 
corrosive- sublimate- acetic-sol ution, the genital organs of the 
mother in picro-sulphuric solution. In this latter case, on 
sectioning, it was found that what blood there was in the vessels 
had hardened so much, that it was only with extreme care and 
difficulty that sections could be cut at all. The hopeless gapping 
of the razor-edge, with consequent damage to the sections, is well 
indicated in Fig. 10. 

The present paper consists of two parts. One is a description 
of the genital organs of a pouch young measuring 65 mm. in 
greatest length, not meant to be exhaustive, hut merely for com- 
parison with the adult organs; the other contains an account of 
the adult genital organs. 

i. On the Genital Oecjans of a 65 mm. Pouch-Young of 
Sa H COM IL rs 8 A TA S tCVS. 

External features of embryo. — Measurements: H.L. 33*5 mm.; 
snout to root of taiI(along dorsal curvature) 90mm.; tail 20‘5rara.; 
arm 25 mm.; leg 21 mm.; foot 10 mm. 

Body seemingly naked, but really covered with minute, very 
fine hairs; of the general body-hairs those on top of the head, 
snout, and back are rather longer than others. There are well 
-developed vibriss$e(8 mm. in length); there are about eight strong 
hail’s above the eyes, and twenty in a patch below And behind 
them. On the shut and united eyelids, eyelashes are fairly well 
developed. A small bundle of eight or nine specialised hairs is 
placed on & small elevation on the postero- internal side of the 
arm. The leg is devoid of special hairs. The lips are quite 
united, as well as the eyelids. The ear-pinna is quite free, and 
-directed backwards. The umbilical scar is almost obliterated. 
The marsupium consists of two contiguous deep sacs, with teat* 
rudiments. Clitoris visible, and external. Limbs well developed; 
fore-limb with five clawed digits, first shortest, third and fourth 
longest, second and fifth equal and intermediate; hind-limb with 
four equal toes* 
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The embryo seemingly corresponds, in age, with the late 
mammary foetus of Trichomru a vulpecula , figured by Broom(*. 
Fig. 14), of which he says it “differs but little in its character 
from the adult.” 

Genital Organa . — These are shown in Fig.2. In external 
appearance their arrangement is similar to that of similar organs 
in the odult(Fig.l). The ovaries are small, compressed, oval 
bodies, quite smooth, with a length of 2 mm., and a breadth of 
1*5 nun. Stretching back from the ovaries are visible the two- 
genital cords, containing the Mullerian ducts and vestiges of the 
Wolffian ducts, here confined to a short, blind passage from the 
genital cord, through the mesoarium, and ending blindly in the 
substance of the ovary. The genital cords pass back to meet 
dorsally to the bladder. Between the Mullerian ducts pass the 
ureters, to enter the bladder; and shortly after this, there is 
formed, for a short distance, what Hill(3) has called, in the adult 
Per*m*h*y the urogenital strand, containing as it does the vaginal 
portions of the Mullerian ducts and the urethra. A little behind 
this, however, the two Mullerian duels open into the urogenital 
sinus, which is directly continuous with the urethra. Most of 
the cylindrical mass of tissue, then, seen in Fig.2, posterior to 
the bladder, is not urogenital strand, but the enclosing tissue of 
an extremely long and narrow urogenital sinus. It measures 
$ mm. long, by an external width of from 1-2 mm. 

Microaoojric Structure The Ovaries: sections show that 
the differentiation into primitive ova and follicular cells is just 
in progress. The Mtlllerian ducts are contained in the 
genital cords. Each duct is a fairly convoluted tube opeuing r . 
in front, into the abdomen by the ostium abdominale tubes, and 
behind into the urogenital sinus. The anterior portion of the 
duct has an average breadth, in section, of 0 072 mm, The 
uterine portion of the duct is much enlarged to form the anfopr 
of the uterus. This enlargement is not visible externally. When, 
the two genital cords come together dorsally to the bladder, 
where the two cords almost completely fuse, the two Mtillerian* 
ducts remain quite distinot, separated by a wall of connective* 
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tissue averaging 0 19 mm. in thickness. Farther back(Fig,4), 
the Miillerian ducte(/.t?a^,e.) are now seen to diverge gradually, 
but between, is a mass of connective tisaue(aj) which soon remains 
stranded between them, as shown in Fig. 5, where the Mullerian 
ducts(J,vo£.c.) are now seen to be still more separated. This 
deeply staining mass of connective tissue^) gradually disappears 
in sections, lasting, all told, through 80. It is the indication, in 
the embryo, of the future median vaginal cul-de-sacs (and pos- 
sibly of a portion of the jmeudovaginal passage), passing, as it 
does, backwards from the point where the Mullerian ducts begin 
to diverge posteriorly. 



The two Miillerian duots now approach one another, and come 
to lie parallel in the narrow cylinder of tissue continuous with 
the connective tissue enclosing the urogenital sinus, and known 
as the urogenital strand. Bach measures on an average 0'0ti7mm, 
in diameter. Tweuty -eight sections after the disappearance of 
the connective tissue{&), they open into the urogenital sinus, as 
shown ip Fig. 6. 

The urogenital sinus has a very definite lumen, with a number 
of longitudinal grooves; two of these are dorsal or dorse-)*tor*l, 
one is ventral, the others are ventral or ventro4ater«L The two 
lateral vaginal canals open into the right and left dorsad grooves. 
Owing to an accident, the whole of the clitoris oo uld not be 
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•Mctionsd. The portions seen, however, showed the median 
septum, and the two lateral septa, with a semicircular mass of 
erectile tissue arranged round the latter, much as is found in 
the adult Phaacolarclos. 


\ 

/ 

V 

Fig. 7. 

ii, On the Anatomy op thk Genital Organs op an Adult 
Female SAncoruuvs satamcvs, with these advanced 
Pouch-Young. 

External appearance of the Genital Organs . — The genital 
organs are shown in Pig. 1 . They comprise two ovaries, two 
Fallopian tubes, two uteri, the median vaginal apparatus, two 
vagineo, and a long urogenital sinus. A general glance at Fig, 1 , 
and a comparison of the figure with Hill's drawing of the genital 
organs of P«ra*»efo«(8,Fig.l) would give rise to the impression 
that in Sarcophilu$ t as in Perameke, there is present an elongated 
strand of tissue, the so-called urogenital strand. But this is not 
so. Sections show that the long cylindrical mass of tissue^.*.) 
seen in'Fig.l, is almost entirely the wall of an elongated 
urogenital sinus, only the most proximal portion of this tissue 
representing Hie urogenital strand. But there is an important 
•point of agreement between the genital organs of Perm teles and 
Sarcophilm, which needs to be fully emphasised; in both we 
have, hi the adult, a condition of the genital organs characterised 
Jby HUH*) at “persistently embryonic/ 1 inasmuch as Hie posterior 
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portions of the Miillerian duels, together with the median vaginal 
apparatus, remain permanently embedded in the tissue extend* 
ing between the median vaginal canals and the urogenital sinus, 
—the persistent genital cord. 

Another point, to which I wish to draw attention here, is the 
sharp division of the uteri into body and neck. In the figure 
(Fig.l) the bodies of the uteri can be plainly aeon (r. Ml. ). The 
canals leading posteriorly from these gradually converge and' 
meet. They are the uterine necks, and, just after meeting, each- 
presents a distinct os, which in this case does not project into 
the cavity of the corresponding median vaginal culdc-sac, but 
into a short canal continuous with the uterine neck, which itself 
leads to the median vaginal cul-de-sac, and which, for the time 
being, I have named the median vaginal neck. 

The O varies(Fig.l, r.ov.) are situated in the abdominal 1 
cavity, some distance in advance of the pubic symphysis. They 
are somewhat compressed oval bodies, with the long axis oblique 
to the long axis of the animal. In this specimen, they measure 
in length 7*5 nun., in breadth 5 mm. The surface is almost 
smooth and finely granulated. The direction of the long axis of 
the ovary to the long axis of the animal is by no means constant 
on different sides of the same animal, as Fig.l indicates. In 
Perameles the ovaries are situated dorsally to the uteri. In 
Sarcophilus they are placed well in front (distant about 10 mm,)' 
of the uteri. The ovaries are widely separated from one another,, 
and are fully visible in the natural condition of the parts. 
Between them stretches the median, united portion of the broad 
ligament. To this, the ovaries are attached by thickened, 
upward invaginated portions. 

Of the ovaries of JPerameUn^ Hill says, ” . . « they lie enclosed,, 
together with the fimbriated openings of the Fallopian tubes, in 
peritoneal pouches formed by the broad ligaments. The pouches 
lie dorsal to the uteri, and open posteriorly by wide apertures* 
into the dorsal uterine fossa. 

In SarcophiluB) on the other hand, the ovaries are not con- 
tained in any pouches, but are freely and fully visible from above.. 
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However, immediately behind the ovaries there is a downwardly 
directed pouch-like invagination ol the broad ligaments, 4 mm. 
in depth. The mouth of each invagination in directed upward 
and mesial ly. In the outer wall of this invagination run the 
ovarian ligament, and also the round ligament for a portion of 
its course. These two ligaments arise from the uterus in such 
close combination as to form a single ligament, the two shortly 
separating. ** 

The Fallopian Tubes (Fig.l,/.*.) are rather peculiar in 
not being greatly convoluted. They are thin, but well defined 
tubes sharply marked off from the uteri behind, and extending 
almost in a straight line, without any great convolution, forward 
to become expanded and fimbriated. The fimbrisa only slightly 
invent the ovary. In their course between the ovaries and uteri, 
the Fallopian tubes have to pass through the above-mentioned 
pouches, dipping down in the anterior wall traversing the floor, 
and rising again before each expands to form the uterus. 

Uteri, — These(Fig.l, r.ut ) have a peculiur shape, which, 
however, is quite comparable with the shape of the similar 
organs in Peramtdes. Each is many times longer than wide, and 
is divided into two portions, a “ body” and a “ neck/' The two 
portions are quite sharply and distinctly marked off from one 
another. While in Pfiramdes “ the two bodies of the uteri lie 
with their mesial surfaces in apposition, except anteriorly where 
they are separated over a short part of their extent and connected 
by the common ruedisn portion of the ligamenta lata "(3), in 
tiarcophilui tliey are completely separated from one another by a 
considerable space occupied by the common forward and median 
expansions of the broad ligaments. Each body has, in external 
view, the inner side flatter in shape than the outer; and in section 
the uterus is aubtviangular, with the flat inner side perpendicular, 
and the dorsal and ventral surfaces meeting at a somewhat blunt 
angle on the outer side of the uterine body. The dimensions of 
the uterine body are, length 14 mm., greatest breadth 6 mm, 
Microscopic Structure of th e U ter us.— This is 
similar to that described by Hill, for iVamsfesU). The serous 
Ti 
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layer is practically uniform in thick ness(0 *08 mm.) except at the 
two points where the broad ligaments become continuous with 
it, where it is much thickened. Within the serous layer is 
the muscular layer com posed entirely of plain, circularly 
running fibres. Blood-vessels pass from this luver into the 
mucous layer, and penetrate to a point just below the inner 
epithelium. The mucous layer is characteristically disposed. 
On the two sides where*the broad ligament becomes continuous 
with the serous layer, the mucosa in much thickened, forming 
two large cushion like projections into the lumen of the uterus, 
measuring in thickness 1*1 mm.; on the dorsal and ventrHl sides 
of the uterus, however, the mucosa becomes much reduced in 
thickness, measuring only 019mm. The uterine glands, oven at this 
stage, are somewhat smaller than in the virgin Peramek^ having 
it very small lumen, measuring from 0*016 nun. to 0*035 mm. in 
diameter. The mucous membrane is covered by a columnar 
epithelium measuring, in thickness, about 0*027 mm. 

Uterine Necks . — These(Fig. 1, ut.n.) resemble externally 
the FAllopian tubes. Each is quite distinct from the uterine 
body. Internally the surface of each uterine neck is raised into 
folds and ridges. Each neck ends in a distinct os, some distance 
anterior to the point where all the ducts become blended into 
one mass. The two necks approximate, and run side by side, 
separated by a wall of connective tissue 0*506 mm. in thickness, 
which, further back, decreases, by further approximation of the 
necks, to 0*476 mm. Each os is extremely well defined, and of 
large extent, differing markedly in this respect from the similar 
structure in tkraftosle*. The os of the left uterus extends through 
eighty sections of medium thickness. 

Median Vaginal Apparatus . — This consists, on each 
side, of a median vaginal cul-de-sac, which is quite distinct from 
its fellow of the opposite side, and separated from it by a thick, 
complete partition-wall. The right median vagina is considerably 
larger J than the left. The whole arrangement of tlte median 
vaginal apparatus is irregular. Each of the median vaginal 
cul-de-sacs it a large, irregular chamber of no4e>6n44 eh^e. The 
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method of entry and exit of the ducts leading to and out of each 
median cul-de-sac, varies on each side, and seems to be arranged 
on no settled plan, leading from the uterine necks, posteriorly 
to each os, is a fairly wide canal, which is, seemingly, quite 
distinct, in this specimen, from the median vaginal cul-de-sac. 
This is to be regarded as an anterior portion of the vaginal 
section of the Mullerian ducts, which has not entered into 
the formation of the cul-de-sacs proper. Pending further 
enquiries into the relationship of this canal in the virgin, I have 
called it, for the time being, the median vaginal “ neck.” The 
vaginal necks on either side have a quite different arrangement. 
On the left side, eighty-ibree sections behind the point where the 
os ends, there appears, a short distance outside the left vaginal 
necks, a couple of small cleft-like openings which soon coalesoe 
and enlarge, forming an irregular chamber, the left median 
vaginal cul-de-sac. The shape of the chamber is indefinite, but 
it is lined by a well marked epithelium, the cells of which contain 
large rounded nuclei. Further back the arrangement is as seen 
in Fig.8. The left median vaginal oulde-sac is now a long, low 
chamber, from which, on the outer side, is being separated off a 
portion to form the lateral vaginal canal, this being recognised 
by the longitudinal foldings and corrugations in its walls. This 
latter soon becomes separated from the left median cul-de-sac as 
a distinct duct. Just anterior to the sections shown in Fig.8, 
there has appeared, on the inner ventral side, a number of 
irregular spaces which soon coalesce to form the large, irregular 
chamber shown in Fig.8(r.w».c.c.). The position in which these 
spaces first appear, is at the inner lower angle of the obamber 
shown in that figure. The point of exit of the right 
lateral vaginal canal is shown by the foldings appearing at the 
lower outer angle of this chamber. Boon the right lateral vaginal 
canal becomes quite separated from the corresponding median 
eubde*fce of that side. The irregularity of tike whole arrange- 
ment can be seen if it be noted that, in the case of the kfl median 
vaginal cul-d^sac, the so-called median vaginal neck enter* it 
from the tnnsr aide, While the lateral vaginal $*nal exits from 
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it on the outer side; on the right side, the median vaginal neck 
enters the cul-de-sac from its outer side, And leaves it by the outer 
side. 

The peculiar and irregular arrangement indicated here, points 
to one of two conclusions. 

(i.)That, in this Marsupial, the median vaginal cul-de-sacs are 
not present in the virgin, and that they are mechanically caused 
by the resting of the embryos in their course outwards; or, 
which is more probable, 

(ii.) That the enlargement of the median vaginal cul-de-sacs, if 
present in the virgin, is not a result of conception, but a mechan- 
ical result of the passage of the embryo itself. 

Of these, the first is virtually disproved by the presence of 
the epithelial lining to the median vaginal cul-de-sacs. 



Pig. 8. Fig. 0. 


We have now in section, therefore, two median vaginal cul-de- 
sacs lying side by side, but separated by a fairly thick wall, 
which becomes still thicker further back. Posteriorly the median 
cul-de-sacs terminate blindly in irregular spaces similar to thode 
in which they began. There is no sign of any inter-communica- 
tion between the vaginal cul-de-sacs, the intervening partition 
being quite complete and unperforated. A study of Pig.9, some 
sections behind Pig.8, shows that this form exhibits, in common 
with Ptramele$i that primitive arrangement in which the posterior 
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portions <rf the Mullerian ducts remain permanently embedded 
in the persistent genital cord of the embryo. In the position 
where the median vaginal cul-de-sacs disappear, there remains, 
♦occupying the central portion of the cord, a mass of deeply 
staining tissue, in the lateral portions of which the lateral vagina] 
canals are enclosed. Sectioning further back, the lateral vaginal 
canals are found to diverge and lose connection with this central 
mass of tissue. They soon come to lie at the surface, and the 
central, deeply staining mass has become of rhomboidal shape, 
as shown in Fig.9, where are also seen, between this mass and 
the lateral vaginal canals, the inpassing ureters. 

'Hie divergence of the lateral canals is still greater in Fig. 10, 
somewhat behind Fig.9, and the central mass has still further 
changed its shape, as shown in the figure. After the ureters 
have entered the bladder, the lateral vaginal canals quickly 
converge, to enter the short cylinder of tissue continuous 
externally with the wall of the urogenital sinus, and correspond- 
ing to the urogenital strand of Ferameles. The lateral vaginas 
now come again into relation with the central mass, and, shortly 
.after this, become quite obliterated without any lumen. These 

closed canals can be seen 
to come into relation with 
the urogenital sinus. The 
deeply staining mass above 
spoken of{a?) represents the 
path of the pseudovaginal 
passage. The presence of 
this passage is indicated 
by various breaks or splits 
in the tissue, some of 
which extend through a 
considerable number of 
sections. At the anterior 
4 tnd posterior ends, however, the passage has quite healed 
sip. The central mass(#) comes into relation with the lateral 
vaginal oanak at the point where these canals become 
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obliterated. A section in this region is shown in Fig.ll, where 
the obliteration of the canals can be well seen. In Fig. 12, the 
portion of the urogenital sinus into which the lateral vagina? 
canals would open in their functioning condition, is shown. Its 
irregular and torn shape will at once be noted. It should be 
compared with Fig. 6, showing an exactly similar section of the 
urogenital sinus of the embryo. The urogenital sinus is extremely 
long, measuring 42 mm. in length. It opens into the cloaca on 
the ventral side. The clitoris is bifid at the extremity, and 
attached throughout nearly its whole length. 

The cloaca is a large, well marked chamber. A pair of anal 
glands is present 




Parturition .—The arrangement of the urogenital organs 
in Sarcophilui points to the fact that parturition occurs through 
the medium of a direct median passage which is only temporary, 
but the traok of which is shown by the elongated mass of deeply 
staining, connective tissue situated axially in the persistent 
genital cord. Throughout the greater part of its extent, the 
passage becomes obliterated, but here and there the traces of it 
can be seen; and, at the posterior end, the obliterated remains of 
the lateral vaginal canals come into relation with the urogenital' 
sinus, along a long, dorsally situated, deep fissure which, in my 
opinion, is undoubtedly caused by the breaking bf the embryos 
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from the pseudo vaginal passage into the sinus. There is evidence 
•of a considerable tearing and breaking of the tissues in this region. 
Figs. 11 and 12, representing sections through this region in the 
adult, should be compared with Figs. 6 and 7 of the similar 
regions in a well advanced pouch-young. Jn Figs. 6 and 7, the 
anogenital sinus is of definite contour, and the lateral vaginal 
eanalH(Mul)erian ducts) are quite open, definite canals plainly to 
lie seen entering the urogenital sinus. In Figs.ll and 12, the 
urogenital sinus is seen to be considerably torn and partially 
filled with corpuscular debris. The dorsal fissure shown in Fig. 12 
comes into direct relation, in the section, with the left vaginal 
canal. There is also noticeable in this region a considerable 
quantity of extravasated blood. The obliteration of the binder 
ends of the lateral vaginal canals, in my opinion, can only be 
caused by the embryos meeting them in their course backwards 
and outwards, and actually tearing them away, or so compressing 
them that they lose their identity. Although in the specimen, 
the young are fairly well advanced, yet the lateral vaginal can sis 
have not been able to regain their functional condition. Repair, 
then, must be exceedingly slow, and for a considerable time after 
parturition the lateral canals must be functionless, as carriers of 
•the spermatozoa. Such a condition of the lateral camls, con- 
sequent upon parturition has, so far as I know, never yet been 
noted for any marsupial. 

General Remar ke . — Though conclusions drawn from the result 
of an examination of one specimen are, in many cases, apt to be 
premature, yet Sarcophilu* presents, in the morphology of tbe 
female genital organs, a number of features of special interest, to 
which it is necessary that attention lie drawn. 

The arrangement of its female genital organs is undoubtedly 
primitive — the presence of the -persistent genital cord, the com- 
plete separation, even after parturition, of the median cul-de-sacs, 
the large and definite cloaca all prove this— -but whether it is as 
•primitive as such a form as Peranulee, is not so capable of proof. 
There is* on the one hand, an absence of any specialised structures* 
much as the larger vaginal coca of Peramelee; but, on the other, 
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the presence of distinct ora separating the uterine and vaginal 
segments of the Mtillerian ducts, and an elongated urogenital 
sinus are points in which the genital organs of Sarcophilue are 
relatively more advanced than those of Peramele*. At present, 
I will content myself, for the purposes of this paper, with merely 
briefly pointing out above these points, reserving discussion, at 
a greater length, for the future, when a larger number of «peci* 
mens have been examined. 
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EXPLANATION OF PLATES. 

J Reference tetters. 

bl ,, bladder — b.Ug., broad ligaments (anterior common expanetony~o/. f 
clitoris - Jim . , fimbria)—/, vag. c . , lateral vaginal canal— /.m.o.e., left mediae 
vaginal cuMe.eac.— op., opening of lateral vaginal oaxtal into urogenital 
sinu s— pv,p., peendovaginal pa wage— right median vaginal cub 
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de-sac — r.ov., right ovary — r.ul., right uterus— tef.n,, uterine neok — ar., 
ureter— a.*., urogenital sinus. 

JSIoU.— The text-figures are tracings of Figs.4-12, and each is numbered 
according to the figure from which it is taken. Figs. 4 12 are reproductions 
of photo-micrographs of sections, taken with Leitx’s apparatus, using 
incandescent gaslight. 

Plate xxvi, 

Sarcop^ilue satanicus* 

Fig. I. — Female urogenital organa of adult, from dorsal aspect ( x 1). 

Fig. 2. —Genital organs of 65 mm. mammary fret us (female), from the dorsal 
aspect ( x 2). 

Fig.3. — Mammary foetus, measuring, in greatest length, 65mm. ( x about 1J). 
Plates xxv.-xxxi. 

Figs. 4- 12. —See explanations in the text, and also text-figures. 


The Meeting concluded with an exhibition of very interesting 
lantern-slides, shown by Mr. A. R. McCulloch, illustrating the 
experiences of a naturalist during a recent visit to the New 
Hebrides. 


SPECIAL GENERAL MEETING. 

December 21st, 1910. 

Mr. C. Hedley, F.L.S., President, in the Chair. 
ftmineae: to elect an Auditor for the forthcoming audit, vice 
Mr. F. H. Rayment, F.C.P.A., who is eligible for re-election; and 
who is recommended, by the Council, for election (in accordance 
with the pro\isioitH of Rule xvi.), 

No other nominations having been received, the President 
•declared Mr. F. H. Rayment duly elected. 


m 
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Department op Mines, Sooth Australia — 

Review of Mining Operations in the State of South Australia 
during the Half-years ended December 31st, 1909, and 
June 30th, 1910. Nos. 11-12(1910). 

Minister controlling Northern Tbrkitory— 

Government Geologist’s Report on the Tanami Gold Country. 
With Plans(1909). 

Public Library, Museum, etc m of South Australia— 
Report of the Board of Governors for 1908-09(1909). 

Royal Society of South Australia— 

Memoirs, ii. 2(1 9 10). > 

Transactions and Proceedings, and Report. xxxiii.(1909). 
Woons and Forests Department — 

Annual Progress Report upon State Forest Administration 
in South Australia for the Years 1908-09, and 1909-10’ 
{1910). By W. Gill, F.L.S., F.R.H.S., Conservator of 
Forests. 

Amsterdam. 

Koninklijke Akadkmib van Wetensohappen — 

Ja&rboek, 1908(1909). 

Proceedings of the Section of Sciences. xi.( 19084)9). 
Verhandelingen. 2**Sectio. xiv.2-4,T.p,<fcc.; xv, 1(1 9084)9). 
Yerslag van de Gewone Vergaderingen. xvii.(19084)9). 
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Ann Arbor. 

University of Michigan — 

Eleventh Report of the Michigan Academy of Science, 
March- April, 1909(1909). 

Antwerp. 

Socikt® Royale de Geoqraphib o’ A nvers — 

Bulletin. xxxiii.( 1909-10), 

Auckland, 

Auckland Institute and Museum — 

Annual Report. 1909-10(1910). 

Transactions of the New Zealand Institute. xli.-xlii.(l909- 

10). 

Baltimore. 

Johns Hopkins University — 

Hospital Bulletin, xx.224-225; xxi. 226 235(1909-10). 
University Circulars. 1909, 8 9; 1910, 1-4(1909-10). 

Basel. 

Naturforschbnde Gkbellschaft in Basel — 

Yerhandlungeu. xx. 2-3( 1 909- 10); xxi( 1 9 1 0). 

Batavia. 

KoninklijkbNatuurkIjndhje Verkenigingin Nederl.Indik. 
Natuurkuridig Tijdaehrift. Ixix.(l910). 

Berkeley, Cal. 

University of California— 

Publications. Botany. iiLT.p.Ac.; iv. 1-6(1910). 

Geology. Bulletin. v.22-30(1909-10). 
Physiology. iiU7,T.p.<fcc.; iv. 1-3(1909-10). 
Zoology, \\5-12,T.p.&o.; vi.4-11; vii.l (1909- 
10 ). 

University Bulletin, third Series, iii.3 and 
8(1910). 

Berlin, 

Archiv f. Naturgeschiohte. 1904(lxx.Jahrg,)ii. 2,3(1909); 
1909(lxxiiJahrg.) ii.,l,3(1909); 1907(lxxiii,Jahtfg.) ii.1,3 
(1909); 19G8(i*xiv.Jahrg.)L2, 7(1909); 1909,13(1909). 
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Deutsche Entomologisohe Geskllschapt zu Berlin— 
Deutsche Entomologiache Zeitschrift. 1909, 6; 1910, 1-5 
(1909-10). 

Entomologi&ohkr Verein zu Berlin— 

Berliner Entomologiache Zeitschrift. liv.3-4; lv. 1-2(1 909- 10). 
Grsellsohaft f. Erdkcjndk zu Berlin — 

Zeitschrift. 1909,8-10; 1910,1-7(1909-10). 

Berne. 

Naturforschendk Gksellschaft in Bern — 

Mitteilungen aus dem Jahre 1908, Nr. 1665-1 700; 1909, Nr. 
1701-1739(1909). 

SOCIKTE HeLVETIQUK PE8 SCIENCES NaTURBLLKS — 

Actes, 91 m< \, 92 mw . Sessions, 1908 (2 vols.); 1909 (2 vols.) 
[11908-09]. 

Birmingham 

Birmingham Natural History and Philosophical Society — 
Fauna of the Midland Plateau : No.l, Mycetozoa(W> B. 
Grove; 1910); No.2, Preliminary List of the Thy»anura 
and Collembola( W. E. Collinge; 1910). 

List, 1909; Annual Report for 1908[?1909], 

Annual Report for 1909; List, 1910 s , Froceeding«,xii.3(l910). 

Bonn. 

Naturhistorischkr Verein in Bonn — 

Sitzungsberichte. 1909,1(1909). 

Verhandl ungen, lxvi.l(1909). 

Boston. 

American Academy of Arts and Sciences — 

Proceedings. xliv.26,T.p.<kc.; lxv,L15(1909«10). 

Boston Society of Natural History — 

Occasional Papers. vii.(1909). 

Proceedings, xxxiv. 5-8(1909*10). 

Bremen. 

Natdrwissrnsohaftlicheb Verein— 

Abhatidlungen. xx . 1 (1 9 1 0). 
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Brisbane. 

Colonial Botanist's Department— 

Four Separates : 44 Contributions to the Flora of Queens- 
land ” and “Contributions to the Flora of Queensland and 
British New Guinea ’’[Queensland Agricultural Journal, 
xxii]M,3,4,5(July v September, October, November, 1909)]; 
Department of Agriculture and Stock — 

Annual Report for the Year 1909-10(1910). 

Queensland Agricultural Journal, xxiii.6; xxiv.1-6; xxv.1-5* 
(1909-10). 

Geological Survey of Queensland — 

Publications. Nos.222-226, 228-229( 1 909 10). 

Royal Geographical Society of Australasia (Queensland 
Branch) — 

Queensland Geographical Journal, xxiv., 1908-09(1909). 

Brooklyn, U.S.A. 

Brooklyn Institute of Arts and Sciences — 

Science Bulletin. i.l6(1909). 

Brussels 

Academik Royalk dk Bklgioue— 

Annuaire. 1910. 

Bulletin de la Clause des Sciences. 1909, 4-8 and 12; 1910,. 
1-6(1909-10). 

SOOIKTE EnTOMOLOGIQUK DK BELGIQUE — 

Annales. liii.(1909). 

M^moires. xvii.(1909). 

SOCIETE ROYALE BoTANIQUK DK BELGIQUE — 

Bulletin, xliv. 1907(1907-08); xlvi,1909(1909-10). 

Sooietk Royalk Zoologiquk kt Malaoologique de Belgique. 
Annales. xliii. 1 908(1 908). 

Budapest 

Museum Nationale Hungarioum— 

Annales. vii.2(l909). 

Buenos Aires. 

Musso N AO ION A L DK BUENOS AUUBS— 

Anales. Serb iii. Tomo xii,(1909). 
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Bufihlo. 

Buffalo Society of Natural Sciences — 

Bulletin. ix.3(1909). 

Omu. 

Sociktb Liknkbhme dk Normandir— 

Bulletin. 6*S4rie. i. 1907(1 909). 

M&moires. xxiii.l-2,T.p.<fec.(190809). 

Calcutta. 

Qeologioal Survey of India — 

Memoirs, xxxvii. 14(1 909). 

P&lwontologia Indica. Series xv.: Vol.iv., Fa«c.2(1910); Vol. 
vi., Noa. 1-2(1 909) — New Series: Vol. ii., Memoir No. 5 
(1908); Vol. iii., Memoir No.l(1909); Vol. vi., Memoirs 
Nos. 1-8(1 909). 

Records, xxxviii.24; xxxix.(1909-10). 

Indian Museum— 

Account of the Deep-sea Asteroidea collected by R.l.M.S.8. 

41 Investigator/’ By R. Koehler(l909). 

Annotated List of the Asiatic Beetles in the Collection of 
the Indian Museum. Part i. Pam. Carabidw, Subfam. 
Cicindelina^ 1 909 ) . 

Annual Report (Natural History Section), 1908-09(1909). 
Oraniological Data from the Indian Museum. (4to.l909), 
Memoirs. i.4; ii.l-3(1909). 

Records, iii. L8( 1 909). 

Cambridge, England. 

Cambridge Philosophical Society— 

Proceedings, xv, 3-6( 1 909-10). 

Transactions, xxi. 9-1 4(1 909- 10). 

Cambridge, Mae*. 

Museum of Comparative Zoology at Harvard College — 
Annual Report of the Curator for 1908-09(1909), 

Bulletin. liL6 # 1447 # T,pAc.; Hii.34; liV. 1(1968*10), 
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Capa Town. 

Department of Agriculture, Cap* of Good Hop*-* 
Geological Commission : Geological Map of the Colony of 
the Cape of Good Hope. Sheets 32 and 40(1910). 

Marine Investigations in S. Africa. Vol. v.(1908). From the 
Government Biologist. 

Royal Society of South Africa — 

Transactions. i.2(1910). 

South African Museum — 

Annals. vi.3(1910). 

Report for Year ended 31st December, 1909(1910). 

Chicago. 

Chicago Academy of Sciences — 

Bulletin, iii. 1-2(1 909). 

Bulletin of the Natural History Survey. vii.l(l909). 

Field Museum of Natural Histouy — 

Botanical Series. ii.7(1909). 

Report Series, iii. 4(1 910). 

Christchurch, N*Z. 

Philosophical Institute of Canterbury — 

Proceedings of tit© New Zealand Institute, 1908-09. Parts 
i.*iii.(1909) — Transactions, xxxv.-xlii. 1902-09(1903-10). 
“The Sub- Antarctic Islands of New Zealand/’ 2 vols.(4to. 
1909). Published by tlie Philosophical Institute of Can- 
terbury. 

Cincinnati, Ohio. 

Cincinnati Society op Natural History — 

Journal. xxi2(l910). 

Lloyd Library — 

Bulletin. Nos.l2[Plwnnacy Series, No.2], lS[Mycological 
Series, No.4](l910). 

Index to Vol.ii. of thtf Mycological Writings of G, A* Lloyd, 
190508(1910). 

Mycological Note*. $2-35(190940). 
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Colombo* Ceylon* 

Colombo Museum — 

Spolia Zeylanica. vi.22-24; vii. 25(1909-10). 

Columbus, Ohio* 

Biological, Club op the Ohio State University — 

Ohio Naturalist, x. 1-8(1909- 10). 

Ohio State University — 

Bulletin, xiii. Nos. 16 and 22 j xiv. 6(1908-09). 

Copenhagen. 

AcabkmikRoyalk deb Sciences kt dks Lettres dkDanemauk — 
Bulletin. 1909,4-6; 1910,1-3(1909-10). 

KjOBKNHAVNS UNIVKUBITETS ZOOLOGISKK MUSEUM — 

“The .Danish Ingolf- Expedition.” vi. 3(1910). 
Naturhistoriskk Fokening i Kjobknhavn — 

Videnskabelige Meddelelser for Aarefc 1909(1910). 

Dublin. 

Royal Dublin Society — 

Economic Proceedings. i.l6,T.p.<fcc.; ii. 1(1909-10). 

Scientific Proceedings. New Series, xii. 1 4 29(1909-10). 
Royal Irish Academy — 

Proceedings, xxviii. Section B. Nos. 1-8(1 909-10). 

Dunedin. N Z, 

Otago Institute— • 

Transactions of the New Zealand Institute, xl.-xli., 1907-08 
(1908-09). 

.Edinburgh. 

Royal Physical Society or Edinburgh — 

Proceedings, xvii.l and 6; xviii, 1-2(1909-10). 

Royal Society op Edinburgh — 

Proceedings. xxix.7*8; xxx. 1*45(1 909-10). 

Transactions. xlvii.l-2( 1909-10). 

Traukfurt am Maim 

Senoksnbkrgisciik Naturporbchkndr Gksellbohaft— 
Abhandluugen. xxx,4,T.p,<fcc.; xxxii.(l 909-10). 

Ber.icht, 40-41, 1909, 1910(1909-10). 
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Freiburg i. Br. 

NaTUKFORSCUKNDK GbSILMOHAFT ZD FaBIBDKG I. Br — 

Berioh te, x viii. 1(1910). 

Garriton, N.Y 

American Natdraust. xiiii. No?.515 516; xliv. Nos.517-526 
(1909-10). 

Geneva. 

8ooikt« dr Physique kt d’Kistoire Natubelle dk Geneve — 
M dmoires. xxx vi. 2-3(1910). 

Granville, Ohio. 

Denison University Scientific Association — 

Bulletin of the Scientific Laboratories, xiv.pp. 189-2874289- 
442; xv.pp. 1-100(1 909- 10). 

Graz. 

NATURWissBNscHArruoHisR Verkin f. Steibrmark — 
Mitteilungou. xlvi 1909(1910). 

Haarlem 

Sooiete Hollandaisk dks Sciences — 

Archives N^erlandaiaes. S4rie ii. xiv.5; xv.l-4(l9G9-IO). 
Programme pour l’Ann& 1910. 

Hague. 

NKDKRLANDSCHK EnTOMOLOGISCIIK V BRBKNIGING — 

Entomologische Beriohten. Deel iii. 49-54(1910). 
TijdschriftvoorEntoinologie. lii,3*4,T.p.Ac.; liiLl-2(1909-10). 

Halifax, N.S 

Nova Scotian Institute of Soiknos — 

Proceedings and Transactions. xii.2(1910). 

Holder. 

Nedeklandsche Dikkkundigk Vkrkkniging— 

Register op het Tijdschrift, Serie i., Deel i.-vi.; Suppl. Deel 
i.4i.j Serie ii., Deel i,-x.(1875-1908)[l909]. 

Tijdschrift. 2*«.Serie, xi.2{1909). 

Heliingfors. 

S ooi etas wtb Flora kt Fauna Fknnica— 

Acta. *xiv., xxxii.(1909). 

Meddelsnden. xxxv.(1909). 

73 



DONATIONS AND EXCHANGES. 


SOCIBTAS SCIRNTIARDM F*NNICA — 

Acta. xxviii., xxx., xxxi., xxxv.-xxxvii.; xxxviii.1,3; xxxix,; 
xl.l-4(1902*10). 

Bidrag till K&nnedom, Ixvii., lxviii.1-2. 

Meteorologisches Jahrbuch f(ir Finlamle. Beilagezum Band 
ii.; iii. 1903(1910). 

Observations MeUorologiques publics par lTnstitut Central 
de la Soci^t^ des Sciences de Finland© : Etat des Glaces 
efc des Neiges on Finland© pendant THiver 1896-97, 1897- 
98(1908-09). 

Oefversigt. li. 1908-09, Afd.A, Afd,C(1909). 

Hobart. 

Department of Minks — 

Progress of the Mineral Industry of Tasmania for the 
Quarters ending 30th September and 31st December, 1909; 
31st March and 30th June, 1910. 

Report of Secretary for Mines for Year 1909(1910). 

Royal Sooijcty of TaEmaNiA — 

Papers and Proceedings, 1909(?1910). 

Honolulu, T.H. 

Bkknioe Pauahi Bishop Museum— 

Memoirs. ii.4/F.p.(fec.(1009), 

Indianopolis, Ind. 

Indiana Academy of Science— 

Proceedings, 1908(1909). 

Jena. 

Medicinisoh-Naturwissenschaftmchk Ghskllschaft — 

J enaische Zeifceohrift. xlv.2; xlvi t l4(190fl4O). 

Lansing, Miob. 

Michigan State Agricultural College Experiment Station. 
Division of Bacteriology and Hygiene-Technical Bulletin. 
Nos, 2-3(1909). From Pr. C. Marshall. 



DONATIONS AND EXCHANGES, 


La Plata* 

XJnivkrsidad Naoxonal dk la Plata — 

Revista del Museo de la Plata. xvi.(1909) — One Separate : 
“ La Euseflanza de la Quimica en la Universidad de La 
Plata,” por Dr. E. H, Ducloux[Kxtraido de Archivos de 
Pedagogia y Cieneias Afines; 1909}. 

Leipaio. 

Zoologischrr Anzkiger. xxxiv., xxxv., xxxvi. 1-21(1 909-10). 
From the Publisher*. 

Liege. 

Sociktr Gkologiquk db Belgique — 

Annales. xxxiv.4; xxxvi.2*3(l907-09). 

Sooibte Royals dks Sciences db Liege— 

M <5 moires. S^Sfcrie. viii.( 1 909 ). 

Lincoln, U.S.A. 

American Microscopical Society — 

Transactions, xxix. 1(1 909). 

London. 

Board of Agriculture and Fisheries — 

Journal of the Board of Agriculture, xvi.8-12; xvii.1-7 and 
two Supplement^ 190940). 

Leaflets : Nos.70, 110, 207, 227-231, 234-239(1909-10). 

British Musrum(Natuhal History)— 

Catalogue of British Hy meuoptera of the Family Chalcididce , 
by 0. Morley(19l0); Catalogue of Fossil Bryozoa, Creta- 
ceous Bryozoa, Vol.iL, by J. W. Gregory(1909); Catalogue 
of the Lepidoptera, Phaiaense, Vols. viii.-ix,, by Sir Geo. F. 
Hampson, Bart., Text and Plates(l 909-10):— Guide to the 
British Vertebratea(1910); Guide to the Crustacea, Arach- 
nida, Onychophora, and Myriopoda(l910); Special Guide 
JNa4[Memorials of Charles Darwin(1909)] — Hand-List of 
Birds, Vol.v.( 1909)— Synonymic Catalogue of Orthoptera, 
Vol Hi, by W. F. Kirby(1910), 

Entomological Society— 

Transactions. 1909,1*6(1009). 



8198 


DONATIONS AND EXCHANGES. 


Geological Society — 

Geological Literature added to the Society’* Library during 
the year ended December 31st, 1908(1909). 

Quarterly Journal, lxv.4; Ixvi. 1-3(1 909-10). 

Linnean Society — 

Journal. Botany . xxxix.27 1(1909). — Zoology, xxx.200-201; 
xxxi.206-207( 1909-10). 

List of the Society. 1909-10. 

Proceedings. 121st Session (November, 1908- June, 1909). 

Transactions. Second Series. Botany, vii. 13-14(1909). — 
Zoology, x.9; xiii.l-3(l 909-10), 

Royal Botanic Gardens, Kkw— 

Bulletin of Miscellaneous Information, 1909(1909). 

Hooker’s leones Plantarum. Fourth Series, x. 1 (1910)* 
From the Bent ham Trustees, 

Royal Microscopical Society — 

Journal. 1909,5-6; 1910,1-5(1909-10). 

Royal Society — 

Philosophical Transactions. Series B.cc.Nos.273; cci. 274-277 
(1909-10). 

Proceedings. Series B. Ixxxi. 549-553 ; lxxxii.552-560(1909- 
10).[Biological Sciences], 

Reports of the Evolution Committee, No.v.(1909). 

Zoological Society— 

Abstract of Proceedings. No*.74-S4, 86(1909-10), 

Proceedings. 1909,3-4; 1910,1-2(1909-10). 

Transactions, xix. l-5,T,pAc.( 1 909-10). 

Madison, USA. 

Wisconsin Academy of Sciences, Arts, and Letters— 

Transactions, iii.-vii., ix., x.; xii.2; xvi,, Part i., Nos. 1-8(1 876- 
1909). 

Madras. 

Madras Government Museum — 

Castes and Tribes of Southern India. By E, Thurston, O.I.E,, 
assisted by K. Rangachari, M.A, 7 vol«,(1909). [Per the 
Superintendent, Government Press, Madras]. 
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Madrid. 

Real Socikdad Espanola db Distort a Natural — 

Bolotin, ix,8-10; x. 1 6(1 909-10). 

Memorias. vi.3-5( 1909-10). 

Manchester. 

Manchester Literary anL Philosophical Society — 
Memoirs and Proceedings, liv. 1-3(1909-10). 

Manchester Museum, Owens College — 

Journal of Conchology. xiii.l-2(1910). 

Publications of the Manchester Museum. Nos.64-66(1909). 

Manila, PX 

Bureau op Science of the Government op the Philippine 
Islands — 

Philippine Journal of Science. A. (Chemical and Geological 
Sciences, and the Industries), iv.5-6; v. 1-4(1 909- 10) — B. 
(Medical Sciences), iv.4-6; v. 1-3(1 909-10) — C.(Botany). 
iv.4-6; v. 1-4(1 909-10) — D.( Ethnology, Anthropology, and 
General Biology), v. 1-3(1 9 10) — Division of Geology and 
Mines: Mineral Resources of the Philippine Islands(lOlO). 
Department op the Interior : Bureau op Forestry — 
Annual Report of the Director, 1908-09(1909). 

Marseilles. 

Facultr dbs Sciences db Marseille — 

Annales. xvii.(1909). 

Musbb d’Histoirr Naturelle de Marseille — 

Annales. xi.-xii.(l 907*08). 

Massachusetts. 

Tufts Collbgc — 

Tufts College Studies. Scientific Series, ii.3; iii.l(1909-10). 

Melbourne. 

Australasian Institute of Mining Enginbers-- 
Trannactions. xiii. (1909). 

Australasian Journal op Pharmacy — 

Vokxxiv. Nos. 287-288; xxv.Nos.289-299( 19094a), From 
the Publiiker . 



900 


DONATIONS AN!) EXCHANGES, 


Australasian Ornithologists’ Union— 

“ The Emu/’ ix.2-4; x4-2(190940). 

Chamber of Minks, Victoria — 

Monthly Mining Report, vi.l 1(1910). 

Commonwealth Bureau of Census and Statistics — 

Official Year-Book of the Commonwealth of Australia, 
No.3,1 901-09(1910). 

Department of Agriculture of Victoria — 

Journal, vii.12; viii. 1-1 1(1909 10). 

Department or Minks: Geological Survey of Victoria— 
Geological Map of Victoria, January, 1902(in eight sheets). 
Field Naturalists' Club of Victoria — 

Victorian Naturalist. xxvi.8-12,T.p.<fec.; xxvii. 1-7(1909-10). 
National Museum, Melbourne— 

Memoirs. No.S(1910). 

Public Library, Museums, <fcc., of Victoria — 

Report of the Trustees for 1909(1910), 

Royal Geographical Society of .Australasia (Victorian 
Branch) — 

Victorian Geographical Journal xxvi.-xxvii.(in one), 1908- 
09(^1 910). 

Royal Society of Victoria— 

Proceedings. New Series, xxii.2; xxiii.l(1910). 
Transactions, v. ( i 9 1 0). 

University of Melbourne — 

Annual Examination Papers, 1906-07, 1907*08, 1908*09 
(1907-09). 

Calendar. 1910(1909), 

Mexico. 

Instituto Geolooico dm Mexico— 

Boletin. Niiin. 26, Text and Atlas( 1910). 

Parergones. iii, 2-5(1 909- 10). 

Modena. 

La Nuova Notarisia^— /V ow th $ Editor , Dr. Q > B. Do Toni * 
Beriexx. Otfcobre, 1909; xxi. Gennaio, April** Luglio, Otto- 
bre, 1910(1909-10). 
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Monaoo. 

Moske Ooeanooraphtque db Monaco — • 

Bulletin. vi.Nos.16 1-155; vii.Nos.l68-i81(1909-10). 

Montevideo. 

Musbo Nacional db Montevideo — 

Anales. Vol.vii. [Flora Uruguay*, Torno iv.j Ent.2, pp.63 1 27, 
pl.xvi.-xxxviii.(1910). 

Montreal. 

Royal Society op Canada— 

Proceedings and Transactions. Third Series, ii. 1-2; iii. 
(1908-09). 

Moscow. 

Socibts Imperials deb Natubalibtbb— 

Bulletin. Ann6e 1908, 1909(1909-10). 

Munich. 

Koniolicbe Baybrisohb Akadbmie der Wissbnbchapten — 
Abbandlungeu der Matli.-physikul. Clasae. xxiii.3,T.p io.; 

xxiv.2; xxv.l-3: Supplement Baud i.1-8; ii.l; iii.l(1908-09). 
Sitzungsberichte der Math.-physikal. Classe. 1908,2; 1909, 
l-19,T.p.Ac.; 1910,1-4(1909-10). 

Nantes. 

SOCIETE DEE SCIENCES NaTUBKLLBS DB L’OOEST DB LA FeaNCB — 
Bulletin. 2 m “Serie. viii.3-4; ix. 1-4(1 908-00). 

Naples- 

11. Uhivsrbita di Napoli— 

Annuario (Nnova Serie). iiL( 1 909-10). 

Zoolooische Station so Nkapel— 

Mittheilungen. xix.4; xx.l(1909-10). 

New Haven, Conn. 

Connbctioct Academy— 

Transactions, xvi.pp. 1-1 16(1 910). 

New Orleans 

Louisiana State Mcbedm— 

Second Biennial Report, 1908-10(1910), 
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DONATIONS AND EXCHANGES. 


Kew York* 

American Geographical Society — 

Bulletin, xli.10-12; xlii. 1-9(1 909-10). 

American Museum of Natural History— 

Annual Report [Forty-first] for the Year 1909(1910). 
Bulletin. xxvi.-xxvii,(l909-10). 

Memoirs. ix.6,T.p.<fcc.(1909). 

New York Academy of Sciences — 

Annals, xix. 1-2(1909). 

Norman, U.S.A, 

State University of Oklahoma— 

Research Bulletin. Nos.l-2(in one)[1909]. 

Ottawa. 

Geological Survey of Canada — 

Publications, Nos.973 (Catalogue of Canadian Birds, new 
edition}, 980 and 1081 (in one), 1035, 1050 (with eight 
loose maps), 1059, 1073, 1077(Memoir No.7), 1082(Memoir 
No.6), 1085, 1097, 1 1 20(Summary Report of the Geolo- 
gical Survey Branch for 1909)[1909-1G]. 

Pamphlet : “ Suggestions to Librarians ”(fscap.l910). 

Oxford. 

Radcliffe Library, Oxford University Museum — 
Catalogue of Books added during 1909(1910). 

Palo Alto, Cal. 

Leland Stanford Junior University— 

Publications. University Series. No.2(1909). 

Paris, 

Journal dr Oonohyliologie. lvii.3-4.; lviii. 1(1 909-10). 
Museum d’Histqire Naturklle— 

Bulletin. Ann4e l908,7,T.p.Ac.; 1909,1 -8, T.p.Ac.; 1910,1-2 
(1908-10). 

Nouvelles Archives. 5 m *S4rie, i. 1-2(1 909). 

SOCIETE EnTOMOLOGIQUE DR FRANCE— 

Annales. lxxviii.2-4; lxxix. 1(1909-10). 
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SoCIETB ZOOLOGIQUE DE FRANCE — 

Bulletin, xxxiii., xxxiv,( 1908-09). 

Mtknoires. xxi.( 1 909). 

Perth* WJL. 

Geological Survey of West Australia — 

Annual Progress Report for the Year 1909(1910). 

Bulletin. Nos.33,36,38( 1909-10). 

Government Statistician, West Australia — 

Monthly Statistical Abstract. 1909,Noa.ll3-115; 1910, Nos. 
116-124(1909-10). 

West Australian Museum and Art Gallery — 

Records. i.l(1910). 

Philadelphia. 

Academy of Natural Sciences— 

Proceedings. 1 xi, 2-3 ; 1 xi i . 1 ( 1 909- 1 0). 

American Philosophical Society — 

List of the Society, February, 1910(1910). 

Proceedings, xlviii.192 193; xlix. 194(1 909- 10). 

University of Pennsylvania — 

Contributions from the Zoological Laboratory for 1909-10, 
xv.(1910). 

Zoological Society of Philadelphia— 

Thirty-eighth Annual Report of the Board of Directors, 
April, 1910(1910). 

PietermaritEburg. 

Natal Government Museum— 

Annals. T.p.«fec. of Vol. i.; ii. 1(1908-09). 

Plymouth. 

Marine Biological Association of the United Kingdom— 
Journal. New Series. viii.5,T,p.<feo.; ix.l(1910). 

Portioi. 

Laboratory di Zoologia Gbnerale e Agraria della R. 
Scuola Superior* d’Agricoltura in Portici— 
Bollettino. iv.(1910). 
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DONATIONS AND EXCHANGES. 


Portland, USA* 

Portland Society of Natural History — 

Proceedings. ii.8(1909), 

Prague. 

SOCIETAS EntOMOLOGIOA BOHEMIA— 

Acta, vi.2-4; vii,l-2(1909*10). 

Pusa, India. 

Agricultural Erskaroh Institute — 

Agricultural Journal of India, iv.4; v. 1-3(1909-10). 
Bulletin. Nos. 15, 10, 18(1909-10). 

Me moil’s of the Department of Agriculture in India Botan- 
ical Smes. ii.9; iii. 1 and 5(1910 ) — Entomological Series. 
ii.8 (1910).— Prospectus of the Agricultural Research 
Institute (1909) — Report of the Agricultural Research 
Institute, 1907-09(1909) — Report on the Progress of 
Agriculture in India for 1907-09(1909). 

Richmond, N.8.W. 

Hawkksbuby Agricultural College— 

H. A. C. Journal, vi.12; vii. l-l 1(1909-10)* 

St. Louis* 

Missouri Botanical Garden— 

Twentieth Annual Report, 1909(1909). 

St Petersburg. 

Acadbmie Imperials des Sciences— 

Annuaire du Mu»ec Zoologique. 1909, xiv.3-4, u, Beilage 
zum Bd.xiv; 1910 , xw 1-2, u. Beilage sum Bd.xv.( 190940). 
Bulletin. 5 m *Sdrie. xiii.4-5; xiv.i-5; xv.1-3 and 6; xvi.1-5;, 
xvii. 1-4(1 900*02)— 6 e Sdrie. iii.1909, 14*18, T.p. t91Q» 
Ml, 13(1909*10). 

Travaux du Laboratoire Zoologique et de la Station Biolo* 
gique de Sebastopol prfa 1' Academia Imperial* des Sciences 
de 8t. P^tersbourg— [Four Separates from the Bulletin* 
1908; One Separate from the M£moires (8),xxii.,1908], 
Travaux du Mus4e Bot&nique. Nos.5, 7(1909-10). 



DONATIONS AND BXCHAMJBS. Wfr 

Com its Gkologique (Institut pes Minks) — 

Bulletins, xxviii. 1-8(1 909). 

M&noires. Nouvelie Stsrie, Livraisons 40, 51-52(1909). 
Ru&SISCU-KaIBKUMCHE MlNRRALOGlSCHE Gkskllschaft — 
Muterialen % ur Geolog ie Russlahds. xxiv.(1909). 
Verhandlungen. Zweite Serie. xlvi, 1(1908). 

Societas Entomologjca Rossioa — 

Revue Russe d’Etitomologie. ix.3-4; x. 1-2(1910). 

Tables rales des Publications de la Soci^te Entomolo- 
gique de Russie, «fcc M 1859-1908(1910). 

San Francisco. 

California Aoadkmv of Natural Scikncbs— 

Proceedings. Fourth Series, iii.pp.49-56, 57-72(1909-10). 

Santiago da Chili 

SOCIETK SciENTIFI^lJK DU CfllH — 

Actes. xviii. 1-5(11908). 

Stockholm. 

Entomolocuska Forkningisn i Stockholm — 

Entomologisk Tidskrift. xxx. 1-4(1909). 

Kongl. Svkn&ka VkTEN8KAPS-AKADRMIK— • 

Arkiv tBotanik. ix. 1-4(1909-10) — Kami, iii 3-5(1909-10) — 
Mathematik , Astrononti och FysiL v.3-4; vi.l(1909-l0)— 
Zoologi . v.4; vi. 1-4(1 909-10). 

Arsbok 1909, 1910 Bilaga 1(1909-10). 

Handliugar, N.F. xliv., xlv.l-7(1909-10). 
Lefnadsteckningar. iv, 4(1 909). 

Ijos Prix Nobel eu 1907(1909). 

Blcddelandea . i. 1 4- 1 5 , T. p, c. ( 1 909 ) . 

Zootom i sod eb Institut dkr Univbrsitast zv Stockholm— 
Arbeiten. vii.(1910). 

Stuttgart 

VkREIN F. V ATERLA RN DISCS E NaTURKUND* IN WURRTTEMBKttG 

Jahreshefte. Ixv. JaVgaug nebst zwei Beilagen(l909), 
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Sydney* N.8.W. 

Australian Photographic Journal, xviii. Nos. 2 10-2 14 (No- 
vember, 1 909-March, 191 0) — Harrington's Photographic 
Journal. xix.Nos.215-221(April-Octoher, 1910). From 
the Publishers. 

Australian Museum — 

Fifty-fifth and Fifty-sixth Annual Reports of the Trustees, 
for the Years ended June 30th, 1909, June 30th, 1910 
(1910). 

Memoir, iv., Part 12(1910). 

Records. vii.5,T.p.«fec.; viii.l (1910). 

Botanic Gardens and Domains, Sydney — 

Critical Revision of the Genus Eucalyptus. T.p.&c. to Vol.i.; 
ii.l(Part xi.)[1909-10]. By J. H. Maiden, Government 
Botanist, &c. 

Bureau of Statistics— 

Official Year-Book of New South Wales, 1908-09, 1909-10, 
Parts 1-2(1910). 

Department of Agriculture, N.S.W.— 

Agricultural Gazette of New South Wales, xx.12; xxi.1-11 
(1909-10). 

Department of Agriculture, Forest Branch, N.8.W. — 

Forest Flora of New South Wales. By J. H. Maiden, 
Government Botanist, &c. iv.7-10; v.l(1909-10). 

Report of the Forestry Branch for the Year ended 30th 
June, 1909(1909). 

Department of Fisheries, N.S.W, — 

Annual Report of the Board for 1909(1910). 

Pamphlet : “A Brief Review of the Fisheries of New South 
Wales, Present and Potential.” By D. G. 8tead(8vo, 
Sydney; 1910). 

Department of Mines— 

Annual Report of the Department of Mines for 1909(1910). 

Memoirs : Palaeontology, No, 3, Vol. ii. Part 2, iSurydesma 
(1910). 

Records. ix.l(19l0). 
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Department ok Public Instruction : Technical Education 
Branch — 

Technical Education Series, No, 1 6. A Research on the Pines 
of Australia. By R. T. Baker and H. G. Smith (4to.„ 
Sydney, 1910). 

Technological Museums : Annual Report, 1908, 1909(1910). 
Government Bureau of Microbiology — 

Report for 1909(1910). 

Institution of Surveyors, New South Wales — 

“ The Surveyor.” xxii.11-12; xxiii. 140(190940). 

New South Walks Naturalists’ Club — 

“Australian Naturalist.” ii. 1-3(1910). 

Public Library of New South Wales — 

Report of the Trustees for the Year 1909(1910). 

Royal Anthropological Society of Australasia— 

“ Science of Man ” N.8. xi,9«12; xii.l-7(l910). 

Royal Society of New South Walks — 

Journal and Proceedings, xliii.2-4; xliv. 1(1909-10). 
University of Sydney — 

Calendar, 1910(1910). 

Volume of Reprints of Papers from the Science Laboratories,, 
1903-04 to 1907-8. B. Anatomy, Biology, Geology, &cv 
(1909). 

Tokyo. 

College of Science, Imperial University of Tokyo — 
Journal. xxvi.2,T.p.4c.; xxvii. 3-14(1909-10). 

Tokyo Zoological Society — 

Annotations Zoologies* Japonenses. vii.3(l910), 

Toronto* 

Canadian Institute— 

Transactions. viii.4[No49](1910). 

Trondhjem, 

Kongkligk Norwich Videnbkabers Selskau — 

Skrifter, 1908(1909), 



£08 


DONATIONS AND EXCHANGES. 


Tunis. 

Institut Pasteur de Tunis— 

Archives. 1900,4; 1910,14(1909-10). 

Turin. 

MUSXO DI ZOOLOGIA, &C., DELLA R. UN1VRU8ITA DI TORINO — 
Bollettino. xxiv. Non. 596-6 1 5,T.p.<fcc.( 1 909). 

Upsal. 

Kongl. Universitets Bibljotheket i Upsal— 

Bref och Skrifvelser *f och till Carl von Linne med Under- 
atod af Svenaka Staten utgifna af Upssla Universitet. 
FbrstaAfdel. Del iii.-iv.( 1909-10) — Bulletin of the Geolo- 
gical Institution. ix,*x. Nos. 17-1 8, 19«20(1910)> Index to 
Bulletin, Vola. i.-x., 1893-1910(1910) — Report of the 
Swedish Zoological Expedition to Egypt and the White 
Nile, 1901. Part iii.( 1909). 

Vienna. 

K. K. Natuiuustokischrs Hofmurkum in Wien — 

Anualen. xxiii. 1 -2( 1 909). 

K. K. ZpoLOuiacH-HOTANiscuR GksBllschaft— 
Verhandlungen. lix,7-10; 1x4-6(1909* 10). 

Washington. D.C. 

Bureau op American Ethnology — 

Bulletin. Nos.38, 39, 41, 42, 48(1909). 

•Carnroib Institution op Washington — 

Publications. No, 1 2 1 ( 1 909 ). 

Smithsonian Institution — 

Annual Report of the Board of Regents for the Year ending 
June 30th, 1908(1909). 

U. S. Department of Agriculture— 

Bureau of Animal Indmiry* Annual Reports, xxiv.-xxv., 
1907-1908 (1909-10)*— Bulletin, Nos.39 Parts xxiv.*xxv„ 
110 PartL, 113-121, 123(1909-10)— Cireular l No«.87,68(r.); 
71, 94, 102, 112,123, 124 # 134<r.), 139,140* 1 4M 48, 1S2- 
160(1904-10)— B.A.I, Order, Nos.169, l«5(i«09). 
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U. S. Dkpartmknt of Aoricultuhb ( contd .) — 

Bureau of Biological Survey. Bulletin, No. 33(1 908) — Cir- 
cular, Nos.60(r.), 66, 70-73(1907-10)-“ North American 
Fauna,” Nob. 27-30(1 908-09). 

Bureau of Chemistry . Bulletin, Nos.84 Partiv., 98Parti.(r.), 
116, 122-129, 131(1908-10)— Circular, Nos.45, 46, 50, 52, 
54(1909-10). 

Bureau of Entomology. Bulletin, Nos. 58 Parts iv.-v., 64 Part 
viii.,T.p.<fec. of 66, 77, 80 Part v., 82 Parts ii.-v., 83 Parti., 

84, 85 Parts i.-iv., vi.-viii.( 1909-10) — Circular Nos.60(2nd 
r.), 76(r.), 96, 111-121, 123, 124(1907-10)— Report of 
Entomologist for 1909(1909) — Separate: “Practical In- 
formation on the Dendroctonus Enemies of N.A. Forests” 
(1909) — Technical Series, Nos.16 Part iii., 17 Part i., 18, 
19 Parts i.-ii.(1909-10). 

Bureau of Plant Industry. Bulletin, Nos.139, 141, 145-148, 
150-152, 154-161, 163-167, 169, 173-175,177,179(1909-10) 
—Circular Nos.25, 28-32, 34-38, 41, 42, 46, 62-63(1909-10) 
— P.B.I. 483, 526(1910). 

Bureau of Soils. Bulletiu, Nos. 53, 55, 57-60, 62-65(1909-10) 
—Circular, Nos.20-2 1(19 10). 

Division of Publications. Circular, No.6( 1 909). 

Farmers’ Bulletin, Nos.353-364, 366-371, 373-400(1909-10). 

Forest Service. Bulletiu, Nos.70, 76, 78(1906-07)— Circular, 
No#-39(2nded.), 59(r.), 61(r.), 93, 94, 106, 118, 162, 164- 
168, 172, 174(1907-10)— “Forest Trees of the Pacific 
Slope ”(1908). 

Office of Experiment Stations. Annual Report for Tear 
ended June 30th, 190S( 1909)— Bulletin, Nos. 203, 208-213, 
220, 223i, 225(1908-10)— Circular, Nos.51(r.), 70(r.), 84, 

85, 87-89, 91-94, 96-97(1 903- 10)— Experiment Station 
Record, xx., 1,7-12, name and subject indexes; xxi.,1-5, 7; 
xxii., 1-6(1908-10) — Farmers’ Institute Lecture, No.ll 
(1910). 

Office of Public Roads. Bulletin, No.35(1909). 

Report, No. 89(1909). 

Tear Book, 1908, 1909(1909-10). 
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U.S. Geological Survey — 

Bulletin. Nos.341, 360, 370, 373-375, 377, 379, 380, 382-424, 
428(1909-10). 

Mineral Resources of the United States, 1908(2 vols.; 1909)* 
Professional Papers. Nos.64-67(1909). 

Thirtieth Annual Report for Year ending June 30th, 1909 
(1909). 

Water Supply and Irrigation Papers. Nos. 224, 227-236, 238, 
241-245, 248, 249, 252(1909 10). 

U.S. National Museum— 

Annual Report for Year ending June 30tli, 1909(1909). 
Bulletin. Nos.63, 65-69, 72(1909-10). 

Contributions from the U.S. National Herbarium, xii.10, 
T.p.&e.; xiii. 1-2(1 909-10). 

Proceedings. xxxvi.(1909). 

Washington Academy of Sciences — 

Proceedings, xi. ( 1 909). 

Wellington* N.Z. 

Department or Lands and Survey — 

C1,B. Report on State Nurseries and Plantations for fcho 
Year 1909-10(1910). 

Dominion Museum — 

Hand-List of Birds inhabiting New Zealand, <kc.(1909) — 
Hand-List of New Zealand Lepidoptera. Parts i.-ii.( 1909), 
New Zealand Institute— 

Transactions and Proceedings, xlii. 1909(19 10). 

PRIVATE DONORS. 

Benham, Prof. W. B., D.8c., F.R.S., Dunedin — Five Separates 
[Articles xi., xii., xiii., xiv., xvi., “ Su ban tare tic Islands of 
New Zealand M ; 1909]. 

Cheeseman, T. F., F.L.S., F.Z.S., Auckland— One Separate 
[Article xix., 14 Subanfcarotic Islands of New Zealand **; 
1909]. 

Distant, W, L., London — -One Separate : 4i Rhynoliotal Notes, 
NoJJ2”[Ann. Mag. Nat. Hist(8), vi., October, 1910]* 
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Froogatt, W. W., F.L.S., Sydney — Pamphlet: “Locusts in 
Australia and other CountrW’f Department of Agriculture 
of New South Wales : Farmers’ Bulletin, No.29; 1910]. 

Kirkaldy, G. W., Honolulu— -One Separate: “The Entomo- 
logical work of the Hawaiian Sugar Planters’ Association, 11 
^.[Hawaiian Planters’ Monthly, xxviii., pp. 405-420; Octo- 
ber, 1909]. 

Lawrence, Sir Edwin Djjrning, Bart, London — 11 Bacon is 
Shakespeare.” 8vo. London, 1910. 

MoAlpine, D., Melbourne — 11 The Smuts of Australia, their 
Structure, Life-History, Treatment, and Classification ”(8vo., 
Melbourne, 1910) — Four Separates: (a) “Irish Blight in 
Tomatoes ”[Journ. Dept. Agric. of Victoria; January, 1910]; 
(b) “Book Notice ”[Viot. Nat. xxvii.No.2]; (c) 14 The Smut 
of Maise and its Treatment ”[Journ. Dept. Agric., Victoria, 
May, 1910]; (d) “Some Points of Practical Importance in 
connection with the Life-History Stages of Phytophthora 
infwtans (Mont.) De Bary[Annales Mycologlci, viii.2,1910]. 

Maiden, J. H., F.L.S., Sydney — Photo copy of Rud. Hoffmann’* 
litho-portrait of Robert Brown(1859). 

Patience, A., Glasgow — Two Separates ; “On the Genus Phooeo- 
cephaluM ” and “ Preliminary Description of a new British 
Amphipod ’’[Glasgow Naturalist, Vol.i., September, 1909]. 

Smith, E. A., I.S.O., London — Six Separates : (a) “Note on the 
Genus Smithia ”[ Ann, Mag. Nat. Hist.(8), iv., September, 
1909]; (b) “List of Mollusca from Christmas Island, Indian 
Ocean ”[Proc. Malacol. Soc. viii., September, 1909]; (c) 
Ruwensori Expedition Reports, No. 4, MolluseafTrans. ZooL 
Soc. xix., October, 1909]; (d) “ The Genus Erato” (e) 11 The 
Young Stage of Humphrey to,” (/) "Tkersik* 

Malacol. Soc. in. 1,1 9 10]. 

Smith, R, Greig-, D.Sc., Sydney— Pamphlet ; 11 Northumberland 
Sea-Fisheries; Report on the Scientific Investigation* for 
the Year 1969, and to June 30th, 1910”(1910). 

U 
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Btbrl, Thob., F.L.8., Sydney—" History of the Collections con* 
tained in tiie Natural History Departments of the British 
Museum.” Voi.i. (8vo. London, 1904)— -Proceedings of the 
Zoological and Acclimatisation Society of Victoria. Vol.v, 
(1878) — Three Separates of Papers by Prof. Silvestri : (a) 
“Nuova Contribuzione alia Conoscenza dell "Anajapyic veuicu * 
losus Silv.(Thysanura)[Estralto dagli Annali dell H. Scuola 
Superiore d'Agvicoltura in Bortici, vi,, Febb. 1 905]; (b) 
“Descrizioni preliminari di novi generi DiplopodifZoolog. 
Anzeiger. xxxv.,12-13, February, 1910]; (c) “Material! per 
una Reviaione dei Diplopoda Oniscomorpha”[Portici, 1910]. 

Trickktt, O., L.S. Department of Mines, Sydney — Map of the 
Blue Mountains, from Lawson to Lithgow : their Geological 
and Topographical Features(1909). 

Ward, A. R., Ingleburn, N.S.W. — Pamphlet: “The Cosmogony 
Actual, a Statement of certain Stresses in Stellar Physics ” 
(8vo. Sydney, 1910). 

Waters, A. W., Bournemouth, Eng. — Ono Separate : “ Reports 
on the Marine Biology of the Sudanese Red Sea, Ac. No.xv. 
2?rywoa[Journ. Linn. Soc. Zoo), xxxi., June, 1910]. 


The following notice was inadvertently omitted from p. 434 

Mr. Henry Deane delivered au address on the physiography 
and botany, with a r6sum4 of the reports of Mr. H. Y. L. Brown, 
Government Geologist of South Australia, and Mr. C. G. Gibson 
of the Geological Survey of West Australia, upon the geology, of 
the country along the route of the proposed Transcontinental 
Railway Line, between Port Augusta, &A., and Kalgoorlse, W. A. 
By the aid of a large map, and a series of most informing lantern- 
slides, for the most part from photographs taken by himself, Mr. 
Deane succeeded in arousing and holding the attention of his 
audience, as welt as in whetting a desire to learn more of a region 
which offers so many scientific problems for investigation, and is 
so little known to naturalists. 

The President, on behalf of the Meeting, tendered to Mr. Deane 
very cordial thanks for his most interesting and enlightening 
contribution to the business of .the evening. 
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(a) GENERAL INDEX. 


Acids, Fatty, of Brain Lipoidn(Grey, 
E. C.), 295 303. 

Address of the President C. Hedley), 
March 30th t 1910, 121. 

Admission of Women to full Mem- 
bership, 2. 

Anatomy and Development of Mar 
supiaiia, Contributions to a Know- 
ledge of, i. (Flynn, T. T.)« 873-887. 

Announcements, 47, 135, 306, 430, 
656, 686, 803. 

Ants. See Kxbibits(Froggatt,W.W.; 
Steel, T.). 


Bacteria of Ba<\ cofi-Group, Perma- 
nency of Characters of (Smith, It. 
G.), 806 807. 

Bacteria of Ehaohitic Btoole(Smith, 
K. G. ), 36-46. 

Bacteria, Slime -forming, of the 
Household Bat h«Sponge( Smith, II. 
G.), 29 36. 

Bacteriologist, Macleay, to the So- 
ciety, Resume of year’s work, 4. 
Baker (It. T.). See Exhibits. 

Balance Sheet, 1909, 23. 

Base, Continental, 17. 

Bath-Sponge, Household, the Slime 
of the(Smith, R. G.), 29-35. 
Beetles. See Exhibits(Carter, H. J. ; 

Froggati, W. W,; Stead, D. G.). 
Betche(E.), and Maiden (J. H.). 
Notes from the Botanic Gardens, 
Sydney, No. 16, 788-802 
Birds of Lord Howe and Norfolk 


Islands, Additional Note cm (Ire - 
dale, T,), 773-782. 

Further Notes on( Hull, A, F. 


-B)., 783-787. 

See Exhibits! Harrison , L,; 


Hull, A. F. B0 


Borah Creek, New England, N.S. W., 
Ore-Deposits of (Chiton, L. A. ), 
496-520. 

Brain Lipoids* Fatty Adds of(Grey, 
E. C.)> 295-308. 


Brown, Robert, rare portrait of, 
exhibited, 136. 

Burkett(N*>. Elected a Member, 80«. 

Burrell( H. ). Elected a Member, 656. 

. See Exhibits. 

(Mrs. If.). Elected a Member, 

666 . 

Butler( A. L. }. Elected a Member, 521 . 

Cambage(R. H.). Contribution to 
the Discussion on Jordan's Law 
(Eucalypts and Angophora), 425- 
426. 

Campbell(J. H ). Re elected Hon. 
Treasurer, 136, 

Carahivke , Australian, New Species 
of(81oane, T. G.). 378-406— Bevi- 
sional Notes on (Sloane, T. G.), 
435-458. 

from Dorrigo, N. 8. W. (Sloane, 

T. G.), 823*848. 

Carne( J . K.). See Exhibits. 

{ W. M ). Note on the Occur- 
rence of a Limestone Flora at 
Grose Vale, 849-858. 

. See Exhibits. 

(W. M.), and Musson(C. T.). 

The Adventitious Boots of Mela 
leuca Unariifotia Sm., 662-665. 

Carter(H. J.). Be vision of Sympetee 
and Btlixu *: with Descriptions of 
new Species of TenebrionUlalCkle^ 
optera], 77-13f 

— . Tenebrtonidcr from Dorrigo. 

N.8.W., 848-848. 

. Set Exhibits. 

Ghapman(H, G. ), Society’s congra- 
tulation* offered to. on the award 
of the Svme Prise. 1910, 47. 

— . Contribution to the Discus- 
sion on Jordan** Law, 494. 

— A Contribution to the Study 

of the Precipitin*, 52 6-664. 

Cheel(K. ). Contribution to the IBs 
cushion on Jordan’s Law (Genus 
GaUistemon ), 426-427. 
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INDKX. 


Ci»eel(E.). See Exhibits. 

Cl eland (J. B.). Contribution to the 
Discussion on Jordan’s Law(Genus 
Meliomi * ), 427-429. 

. See Exhibits. 

Cleland(J. B.), and Johnston (T. H.). 
The Hmmatozoa of Australian 
Reptilia, No.L, 677-685. 

Coleoptera described— Cambida> % 378, ; 
435, 823; Peelaphidm, 691; Tene- , 
brionidce , 77, 843. 

Conglomerate, blood-red. See Exhibits 
(Stead, D. G.). 

Continental Base of New South j 
Wales, 17-21. 

Continental Shelf of New South 
Wales, 12-17. 

Contribution to a Knowledge of Aus- 
tralian H irudinea, Fart v.(G od dard , 
E. J.), 51-68 — Part vh, 69-76. 

Contributions to ft Knowledge of the 
Anatomy and Development of the 
Ms rsupialia( Flynn, T. T.). No.L, 
873-887. 

Contributions to our Knowledge of 
Soil- Fertility, No.i.(8mitb, K. G.), 
808-822. 

Cooper Prises, announcement re- 
specting, 686. 

Cotton(L. A. ). Reappointment to a 
Linnean Macleay Fellowship, 4— 
RCsumfe of year’s work, 7. 

^ The Ore- Deposits of Borah 

Creek, New England, N.H. W., 
496-520. 

Cotyledons, anomalous. See Exhibits 
(Hall, E. C.; Fletcher, J. J,; 
Maiden, J. H.). 

Current, Notoneotian, 9-12. 

David(T. W. K.). Society’s congra- 
tulations offered to, on the occasion 
of his being honoured by the 
Sovereign, 308 -Thanks from, 430. 

Deane(H.). Address on the physio- 
graphy, botany, and geology of the 
Conntry along the route of the 
proposed Transcontinental Bail way 
une( notice of), 912. 

. See Exhibits. 

1>ebenham(F.). Elected a Member, 
521. 

Deposit, bacterial, from a distillery 
pipe. See Exhibit^ Steel, T.). 


Dernnidiacett, Polymorphism and 
Life-History in the(Playfair, G. 1.), 
459-495. 

Discussion on the Application of 
Jordan's Law of Geminate Species 
to the case of the Australian Fauna 
and Flora, 50, 305, 416-429. 

Dixson(T. S ). Elected a Vice-Pre- 
sident, 135. 

Donations and Exchanges,27,47,135, 

305, 430, 521, 656, 686, 803— For 
the period, November, 1909-No* 
vember, 1910, 888. 

Dorrigo, N.S.W., Oarabidat from 
(Sloane, T. G.), 829-843 — Tenebri- 
onitU* from(Carter, U. J.), 843-848. 

Dragonfly -Lame, on some Experi- 
ments with(Tillyard,B.JL), 666-676. 

Larva. Bee Exhibits(Tillyard, 

R. J.). 

Edward vii., His Majesty King, 
decease of, referred to, 135— Letter 
expressive of regret and sympathy 
to His Excellency, the State Go- 
vernor, 135— Reply thereto, 306. 

Eggs of rare birds. See Exhibits 
(Hull, A.'B F.). 

Elections— Auditor, 887— Council, 22 
— Hon. Treasurer, 135 — Linnean 
Macleay Fellows, 1910*11,4— New 
Members, 47, 135, 306, 521,656, 
803 — President, 22 — Vice-Presi- 
dents, 135. 

Entomology, Australian, Studies in, 
No.xvi.fSloane, X. G.), B78-406). 

of Nauru Island(Froggatt, 

W. W.), 407 410). 

Kntozoa, remarkable or unrecorded. 
See Exhibit^ Johnston, T. H.), 

Exchanges. See Donations and 
Exchanges. 

Exhibition, International Hygiene, 
1911, attention called to Program, 

306. 

Exhibits * 

Baker(R. T.) fFot Dr. E, C. Hall)* 
Euoalypt seedling with three 
cotyledons, 27— Tickera-flbreand 
manufactured products, 804, 
Burrell(H.). Photo of a .marine 
mollusc ovipositing. 

Carne(J. E . ). Tin* and wolfram* 
ores from New England, 308. 
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iii. 


Exhibit* : - 

Oarne( W. M. ). Floral proUfleation 
in a species of Teasel, 805. 

Carter(H. J.). Ooleopfcera repre- 
senting a new Family, 27* 

Cheel{E,). Fungi, remarkable or 
unrecorded, 187, 483, 524, 689, 
805; Timber-destroying, 308-309: 
Groundsel infected directly from 
iccidiospores, 660; teleutospores 
produced, 805 — Qrobanchs, a 
root parasite, 660— Sleeping Dis- 
ease of Tomato- fruits, 48. 

<Jleland(J. B.). Abnormal flower 
of CandoUea , 522— Portion of a 
Sand-pipe, <109. 

Deaue(H.). Lantern-slides illus- 
trating the Physiography and 
Botany of the Country along the 
route of the proposed Transcon- 
tinental Kailway Line, 912— A 
rare GreviUea from the Blue 
Mountains, 488. 

FletohurfJ. J,). A rare GreviUea 
from the Blue Mountains, pro- 
bably a natural Hybrid, 483-435 
— Angophorn seedlings with ano- 
malous cotyledons, 661 — (For 
Mr. T. Stephens), portion of 
plank destroyed by “dry-rot,” 

3U. 

Forsyth (W,), A rare GreviUea 
from the Blue Mountains, 433. 

Froggatt(W. W.), Coconut-Palm 
Beetle and pupae, 431— Fly in- 
jurious to Apple twigs ; Fly 
parasitic upon Spiders; and a 
large Lougicorn and its Larvaj, 
from the Solomon Islands, 888— 
Rust-gall* associated with Mites, 
and other Plant-galls, 623— 
Shade-Midges, and Ants, 657. 

Hal! (£. C<). Eucalypt seedling 
with anomalous cotyledons, 27— 
Seedlings with anomalous coty- 
ledons, 138 — Hybrid Acacia 
seedling, 310. 

Harailton(A.A.)< A rare GreviUea 
from the Blue Mountains, 483— 
Plante from unrecorded LocalL 
ties, 68$. 

Harrison(L.). Skins of the Oriental 
Cuckoo, from Broadwater, 


Exhibits 

Hedlcy(C.). (For Mr. H. Burrell) 
Photo of a marine Mollusc ovi- 
positing, 805. 

Hull(A. F. B.)< Bird-skins and 
eggs from Lord Howe and the 
Kermadeo Islands, 622; from the 
islands off Port Stephens, 087— 
Bird-skins from Lord Howe 
Island, 804 — Littler’s “ Hand- 
book of the Birds of Tasmania,” 
Ac., 138. 

Johnston (T. H.). Entoaoa, re- 
markable or unrecorded, 28, 309, 
432. 523, 659, 804 -Plants in- 
juriousiy affected by Gall-Mites, 
1 86 — Potato-tubers destroyed by 
an Agaric, 310— Tomato- fruft 
affected by Irish Blight, 48. 

Laseron(C. F.). Permo-Carbon- 
iferous Fossils, 308. 

Le Sou6f(A. S.). Photographs of 
a gelded Wallaroo, and of Carpet 
Snakes, 524. 

McCulloch (A. R.). Fishes, re- 
markable or unrecorded, from 
West Australia and Victoria, 307; 
from the Great Barrier Beef , 431; 
Port Darwin and West Australia, 
688 -Lantern-slides illustrating 
the experiences of a Naturalist 
during a visit to the New Heb- 
rides, 887. 

MoDonough(T. ). Large fruits of 
£hidiandra % 186. 

Maideti(J.H.). A “ouahion-plant” 
from Bolivia-, Hoffmann's Jitho 
portrait of Robert Brown, 136-— 
Drawing of a seedling of Blood- 
wood, with three cotyledons ; A 
West Australian Euoalypt with 
termite juvenile leaves, 523- 
Fruits or J&rrah; seedlings of 
Cassytha, 431. 

8tend(D. G.}. Amphibious, im- 
ported Freshwater Eels, 27- 
Estuary and Freshwater Perches, 
657— Jaws of large Sun Ash, 394 
—Record of an addition to the 
Fish-fauna; a second record ; 
blood -red Conglomerate from the 
Barwoa River ,307— Water-beetle 
from the Dry Bogan, 659, 
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INDEX. 


Exhibits 

Steel (T.). Ants, dead in quantity, 
$10 — Bacterial growth from a 
distillery pipe, 687. 

8tephens(T.). Portion of a plank 
destroyed by “dry-rot,” 311. 

Tilly ard(R. J.). Dragonfly larva, 
after exposure to starvation and 
dessieation, 48. 

Turner(F.). A rare South African 
Protead, in flower; a variegated 
form of an indigenous cultivated 
plant; a European melilot from 
the Hay District, 680 — An intro* 
duced Mexican plant from the 
Narromine District. 27 — An 
Indian grass becoming common; 
a fasciated Crucifer; a cultivated 
indigenous Crotolaria, 805 — 
Chenopodiaceous Plants from 
Brewarrina, 48— Richea, a re- 
markable Kpacrid from Tas- 
mania, 690. 

Experiments with Dragon fly. Larva? 
(Tillyard, K. J.), 666-676. 


Fellows, Linnean Macleay, R4»um£s 
of the year’s work, 6-7. 

Fellowships, Linnean- Macleay, elec- 
tions to, 4 — Announcements re- 
specting, 686, 803. 

Fishes, remarkable or unrecorded. 
See Exhibits( McCulloch, A. B.; 
Stead, D. G.). 

Fletoher(J. J . ). Inquiries for Scien- 
tific Hecords of Freshwater Eels in 
Norfolk Island, 49-— Communica- 
tion of letter affirming their occur- 
rence, $04. 

Contribution to the Discus- 
sion on Jordan’s Law(iMra<jAta), 
417-418. 

. See Exhibits. 

Flies. Bee Exhibi ts( Froggatt, W* W. ). 

Flynn(T. T.), Contributions to a 
Knowledge of the Anatomy and 
Development of the MartwpMia. 
Noi. The Genitalia of Stereo - 
philtu 8fttanica#( $ ), 873-887. 

Foray th(W.). See Exhibits. 

Fossils, Permo-Carboniferous. Set 
Exhibits! Laseron, C« F,V 


Froggatt(W. W,). The Entomolo- 
gical Fauna of Nauru Island, of 
the Ocean Island Group, 407-410. 

— - — . Contribution to the Discus- 
sion on Jordan’s La w( Citadida *) , 
418-419. 

. Notes on Fruit-FliesfTrp- 

petidee), with Descriptions of New 
Species, 862*872. 

Fruit-Flies ( Trypelid Vr), Notes on 
(Froggatt, W. W.), 862*872. 

. Bee Exhibits. 

Fungi, remarkable or unrecorded. 
See Exhibit«(Ohecl,K.C.; Froggatt, 
W. VV.; Johnston, T. II.). 

Garland(J. K.). Elected a Vice- 
President, 185. 

Goddard(E. J,). Contribution to a 
Knowledge of Australian Him- 
dim a. Partv. Leech -Metamerism, 
51-68 — Part vi. The Distribution 
of the Himdinea t with special 
Reference to Australian Forms, 
and Remarks on their Affinities,, 
together with Reflections on Zoo- 
geography, 69 76. 

. Reappointment to a Linnean 
Macleay Fellowship^ — Retirement 
from Fellowship, 47. 

Grey(E, C.). The Fatty Acids of 
Brain Lipoids. Part i., 295-303. 

Griffiths^,) . Elected a Member, 666. 

Grose Vale, N. 8. W., Note on the 
Occurrence of a Limestone-Flora 
at(Carne, W. M.), 849*858. 

Hcematossoa of Australian Reptilia, 
No.l(Johnston,T.H. t and Cieland, 
J. B.), 677-685. 

HaU(E.C. ). Contribution to the Dis- 
cussion on Jordan’s Law( Acacia, 
Ac,), ‘426. 

. See Exhibits. 

Hnmiltoin(A. A.). A new Species of 
Lepidotperma IN. O. Ctvxbacka) 
from the Pori Jackson District: 
with some Miscellaneous Botanical 
Notes, 411*415. 

See Exhibits. 

Harria(B.H.). Elected a Member ,60$ 

HarritoniL.). See Exhibits. 
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Medley (C.) Presidential Address, 
March 30th, 1910, 1-21— Intro- 
ductory, 1— The Submarine Slope 
of New South Wales: ( 1 )The Nato- 
nectian Current, 9; (2)The Conti- 
nental Shelf, 12; The Continental 
Base, 17. 

Re-elected President, 1910* 

11 , 22 . 

See Discussion on Jordan’s 
Law, 429. 

See Exhibits. 

Hirudinea, Australian, Contributions 
to a Knowledge of, Parts v.-vi, 
(Goddard, E. J.), 31-76. 

Hull(A. F. B.). Description of a 
Fossil Loric,a[ Mow.c*ca : Polypla- 
cophora] from North-Western Tas- 
mania, 654-633. 

. Further Notes on the Birds 

of Lord Howe and Norfolk Islands, 
763-767. 

See Exhibits. 

Hybrids, plant. 8ee Exhibits(Hall, 
E. C.; Fletcher, J. J.). 

Hygiene, International Exhibition 
of, 1911, Program, 305. 

Iredale(T.). An Additional Note on 
the Birds of Lord Howe and Nor- 
folk Islands, 778-782. 

Johnston(S. J. ). Contribution to the 
Discussion on Jordan’s Law, 423- 

424. 

Johnston(T. H.), and Cleland(J. B.). 
The HtemeUozoa of Australian 
Reptilia, No.i., 677-885. 

— . See Exhibits. 

Jordan’s Law of Geminate Bpecles, 
60, 305, 416. 

Laseron(0. F.). See Exhibits, 

Law of Geminate Species (Jordan’s 
Law), 50, 305, 416. 

Lea(A. M.). Australian and Tas- 
manian P*elaphido!> 691-772. 

Lepldoptera, Australian, Revision of 
—Qeomet r««aj(Turner , A. J. ), 555- 
653; Tortricina{ Meyriok, E.), 139- 
294. 

Le Souef( A. S. ). Elected a Member, 
47. 

— * — See Exhibits. 


Libellulime, Australian, On soma 
remarkable. Part iii. Further 
Notes on Oamacinia Othello Till* 
yard (Til lyard, R. J.), 659-361. 

Life- History and Polymorphism in 
the i>emt^iucere( Playfair, G. I.), 
459-495. 

limestone- Flora, Note on the Occur- 
rence of, at Grose Vale(Carne, W. 
M.), 849-858. 

Lipoids, Brain, the Fatty Acids o* 
(Grey, E. C\), 295-303. 

Lord Howe Island, Additional Note 
on the Birds of(Iredale, T.) t 778- 
782— Further Notes on the Birds 
of(Hull, A. F. B.j, 783 787. 

LoHrn, Fossil, from N. W. Tasmania 
(Hull, A. F. B.), 654 655. 

Lucas(A. H. 8.). Elected a Vice- 
President, 135. 

McCulloch (A. R.), Note on the 
identity of the Freshwater Perch, 
432. 

. See Exhibits. 

McDonough(T. ). See Exhibits. 

Maggot-Fly Trouble in Australia, 
Offer of the Cooper Prizes, 686. 

Maiden(J. H.). Contribution tp the 
Discussion on Jordan’s Law, 424. 

. See Exhibits. 

and BetchefK.). Notes from 

the Botanic Gardens, Sydney, No. 
16, 788-802. 

Marsupialia. Contribution to a Know- 
ledge of the Anatomy and Devel- 
opment of, i. (Flynn, T. T.), 873- 

Meeting, Special General, 803, 887* 

Metamerism in the Hirudinea 
(Goddard, E. J.}, 51-68. 

Meyrtck(£.). Revision of Austra- 
lian Tortrieina, 139-994, 
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punctulaluti ver. 437 

Homona 162,210,258 

test i van a 212 

coffearia ... 210 

fistulata 212 

bomogama... 2H 

median a 210 

mennerodes ... ... 949 

phases* ... ... 219 

pharangitis 214 

simaea ... $|i 

■1m liana ... ... • ../ 211 

apMgoti, ... 
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Hordeum morinum ... ... 857 Labiat® ... ... ... 702, 856 

Rumeft elegans 550, 551 Lacertilla 678, 680 

Hydrocharitftce® 796 Laehnothorax ... 396,398,435 

Hydrophilid® 409 formioodea 307,898 

Hyla ewingii var. oallisoelis... 417 globulicollia 398 

krefftii 417 paluatria 306, 398 

HylfTHchna paludis 317 riverimo 398 

HymenogaBtraoe® 137 Laoordairia cyohroidea ... 824 

Hymenophyllum paniculiflorura 802 sp(?) 824 

Walleri 802 L®moatenu« 433 

Hymenoptera 410 auntralis 454 

Hymenoaporum flavum ... 853 complanatua ... 453,454 

Hypaulax ovalis 843 Larayrodes 162,182 

Hyperion 435 phileris 182 

Hyperxena 158, 160 Larentianw 649, 650 

acierana 160, 161 Laspeyresia U2 

Hypharpax nitens 824,834 Laurinew ... 136,794,856 

ovatus 834, 835 Lebia civioa 838 

reetanguloB 834 Lebiini ... 401 

Hypographa 649 Lebiomorpha 838 

* benenoa 838 


Ichthyobdellideo 52, 60, 62, 63, 
64, 65, 69 


Indigof era australis ... 854 

Iride® 857 

lridomyrmex nitidns 310 

iBOohorista ... 162, 164, 165 

acrodesma ... 169 

oallizyga 169 

ceropnanes 165 

chaodes 168 

ooamuta 170 

encotodea 166, 167 

helota 168 

melanoorypta 166 

pan®olana 168 

parmiferana 167 

pumicosa ... 167 

ranulana 165, 168 

Jaeksonla Clark ii 791 

scoparia 791 

var . gonoclada 791 

Sternbergiana 805 

Janaia rugosa(?) 438 

.Tumi nets 855 

Juncaoe© 857 

J uncus polyanthem os 857 


808 

794 


Lecanomerus carteri ... 824,835 

ourtug 824, 836 

flavocinctus ... ... 835 

major 824, 835 

mastersi 886 

minor 835, 836 

occidental ii 835 

vertioalis 835 

Leguminous? ... 651, 790, 854 

Leirodira auricollis 823 

Lentinue cyathua 136 

scleroticola 137 

Lepidium ruderale ... 805,863 

Lepidoptera ... 162,555,557 

Lepidoaperma 411, 412 

carphoides 412 

filiform® 413 

fiexuoaum 411, 412 

Forsythii 411 

pandfiemm 413 

Lepidospor a tenuissima ... 414 

Leptochloa deoipieng 807 

Lestea anatis 421 

aridu« 421 

Leuceethes ... 659,560,561 

Leacopogon juniperinu* ... 855 

Leuootaroia ploata 781 

Levenhookia dubia 792 

LibeUnUd« ... 324, 525, 327, 674, 

675 

Libellulin® ... 322, 323, 325, 327, 

359, 860 


Keenela Bp. 
Kibara 



INDKX* 


XXI. 


Faob. Pa ox. 

Liliacea? 857 MacropJoctus quadrifovoatus 607 

Limnatis ... 65 sexfoveatua 700 

Liuinobdella 65, 70, 71 fcasmanicua 696 

australis ... 54, 55» 56, 66, 71 Maeropus giganteus 424,604 

raauiana 71 parryi 438, 528 

Limnodynastes ftetoheri 417 robustus ... 424, 523,524 

tasmanienais ... . 417 thetidis 523 

Limoniates 697, 708 Magnoliacete 853 

auatralia 695 Majaqueu* a^quinootialis ... 770 

quadratipennis 695 Malvacem 854 

subterraneus 696 Marsdenia rostraia 855 

ventrolis 697 Marsupialia 873, 886 

Limoaa baueri ... 781 Martynia fragrana 27 

Linew ... 854 proboscidea 28 

Linum gallicum 854 Maxatea ... 560,562 

Lipooarpha microoephala ... 797 Medicago dentioulata 854 

Lltaea aealbata 856 minima 854 

Lobelia purpuraacens 855 sativa 551 

Lomatia ail&ifolia 264 Megalestris antarotica 782 

Lonicem sp 219 Melaleuca linarii folia ... 662, 666 

Lophoderu# 269 spp 640, 665 

miniHrana 269 styphelioides 855 

Loran thus pend ulus ... 862,863 Mel ia composite. 854 

Lorioa aftinis 654 Meliaceae 864 

duniana 654,655 Melilotus ornithopodioides ... 661 

volvox 654,655 Meliornis ... 427, 428, 429 

Loxodactylus 436 australasiana 428 

Lozottmia 222 longirostris 427 

forsterana 222 luysticalis r . 427 

Lu rabricobdella.. ... 65, 72 nova*-hollandi» ... 427, 428 

Lyooperdaoea.* 689 serioea ... 427, 428 

Lyeopersicura eaouleutum 48 Meliphagidw 427, 428 

Ly goaomaf Hi nulla) quoyi 680,684, Menephilus coerulesoens ... 843 

685 par v ulna 843 

tamiolatum 678 sydneyensis 843 

tcmue C» 78 Meneristeg latioollia 843 

Lygosoma(Liolepl&ma)guichenoti 679 aervulua 848 

Lygoaoma (Lygosoma) opbio- Meniapeimaoea.* 853 

acinous 679 Mentha gracilis 856 

Lyainema pangens 159 Meoniu angusticollis 823, 825, 826 

afcer 827 

Macacus nemestrinus ... 432,433 oonvexus 827 

Maoadamia ternifoUa ... 550,551 niger 826 

Macrobdella ... 65 Meridarehis 143, 146 

Macromia ...317,318,320,322, trapeziella J46 

323, 328 zymota ... 146 

melaoia ... 817 Mor toastie ... ... 163,255 

tillyardi 317 umbrosa ... 255 

Macxomiimo ...316,317,318, 327 Mesobdella ... 64,65,67,71 

Maoromina 329 Meaoplatus dubius 711 

Maoropfcotue oaloarafcus ... 698 Kdwardsii ... 711 

oephalotes 698 Metallochlora 560, 562 

octofoveatue 699 Metathemia ...335,336,346,361 
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Metatberaifi breviatyla 861, 385, 366, 
367, 368, 37«, 
374, 376, 377 
guttata 385, 861, 868, 363, 364, 
365, 367, 370, 373, 
374, 376, 376, 877 

var. pallida ... 383, 374 

nigra ...361,364, 378, 374, 
876, 877 

virgula ...961,383,365,367, 
378, 374, 376, 377 

Metro**i deros viminalis ... 426 

Miorasterias India 494 

oioitani 461 , 495 

trnnoata 461 

var. decemdentata 461, 494, 

495 

Miorobdella ... ... 64, 65, 70 

biannulata 70 

Micrococcus oandidus 40 

Microlana stipoides ... 857 

Mteroleates 404, 405 

atrifasoiatUB 404, 405 

australiensig 405 

hqraeralis 405 

yarrm 405 

Mieropbii pleurottenia ... 432 

Mieropterygidne 557 

Miotoneura 162, 293 

flexaniruana .. 293, 294 

Migadopini 378, 380 

Miscelioi 435 

Mod it>] a mnltifida 854 

Mola mola 304 

Monimiaoea* 794 

Monocteniamo .. 556, 573, 649 

Monopteru* javanensis ... 27 

Monotooa scoparia 242 

Myoporinwes 856 

Myoporum debile 856 

Myrsinece ... ... ... 855 

Myrtaceas 551,855 

Myatropomus 435 

subcostatus 823 

Myxogastrecs ... 524 

Nannodythemis dalei ... ... 420 

Occidental is 420 

ftp P 357 

Narcode* nigriventrl* 756, 772 

pulchra ... .... 756 

_ varia 766*757 

Nautilus ip 10,11 


Nebriosoraa 

Paob. 
... 380 

N ©mated ir us filicoliia 

.. 433 

Nemorla .. 

... 603 

Neothela 

560, 56! 

Nephelium leiocarpum 

.. 854 

Nertor norjotctnais 

... 781 

Neuroptera 

... 48 

Nearothemijs 

... 861 

Nicotian a BUftveolenB 

... 857 

Nitzschia re versa 

459 

Notecbis acutatua 

... 678 

Noteliea longi folia 

... 855 

Notolestue sulci pen n is 

... 823 

Notonecta 

... 678 

Noton oinue 

390, 392, 436 

eeneomicans 

.. 833 

angosti basis 

... 823 

australis ... 

... 833 

var. aneomicans 833, 834 

mr, creculata 

823, 833, 834 

banksi 

... 390 

bellingori ... 

823, 832 

fergusoni ... 

.. 391 

latibasie 

... 832 

melas 

... 832 

nitescens ... 

823, 831, 833 

nitidieollis ... 

831, 832, m 

planipectoB 

... 832 

queenslandicue 

.. 832 

sootti 

... 892 

sydneyensis 

♦ ... 392 

variicollis ... 

... 39! 

violaoeo^marginatus ... 632 

viridilimbatus 

832 

Notornis alba ... 

778, 78), 788 

stanleyi 

... 778 

Numenius cyanopns . 

... 782 

vartogatus ... 

... 762 

Nuridius fortis ... 

... 389 

grandis 

... 388 

Kurus niger 

... 389 

Nyoto bates orenata 

... 848 

Kyssanthes erecta 

.. 856 

Odacantbini 

896 

Odouata 48, 1 

113, 314, 419, 

Oenochlora 

490, 421, 423 
556, 560, 568 

Genochrommse ... 

... 656 

Oenosbila 

Oenothera resea 

560, 562 

. ... 556 

tetrapiera ... 

... 866 

Oestrelata ... 

... 776 
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Coairelata leuooptera 687 

Oxygrapha 



... 291 

montana ... 

623, 785, 786, 

literana 



... 291 


787, 804 

porpacias ... 



... 292 

neglecta 

523, 779, 780, 783, 

OxyurU vermicular ia 



... 28 


784, 786, 787 

Ozwnini 



. 435 

phillipl 

780, 783, 784 

Ozobranchus 


56, 

62, 65, 67 

»P 

780 

branchiatus 


59, 

61, 66, 69 

Ihstophora 

146 

Margoi 


m 

... 65 

medulla 

J46 

Mondesi . . 

. 


... 69 

pttrocosmana 

147 





OHgoohinta 

6 

Pftch veep h ala longiro&tria 

... 781 

Onagrarieac 

856 

Pachyma cocos ... 



... 137 

Onoodes fumatue 

688 

PanlUca confmana 



... 266 

Oodea 

435, 442, 444 

immermna ... 



... 254 

bostocki 

44), 445, 448 

liutrigerana... 



.. 177 

convtxuH 

446,449 

Patceobia crepusculana 


... 196 

dcnUonensis 

445, 447 

PaUtiosynthcmis .. 



.. 330 

fitxroyensis 

445,447 

PaJaiotoma 


, 

163, 293 

froggatti ... 

445, 446, 447, 448 

styphelana ... 



... 293 

fuacitarste .. 

449 

Palimbolua armatus 



... 762 

impresses ... 

441, 445, 448 

dimidiatus ... 



... 762 

i nor flatus ... 

442, 444, 446 

elegana 



760, 772 

interior is . . . 

447 

femoralis ... 


, 

769, 761 

latus 

442, 446 

foveicornis ... 



... 761 

modesfcus ... 

441, 445, 448 

frater 



... 758 

oblongus ... 

442, 445, 446, 447 

mirandus ... 


759 

, 761, 763 

paroensifi . . 

.. 446 

puncticolliB 



... 701 

parvioepa ... 

442, 445, 446 

Vlotoriio ... 708, 

759 

, 762, 763 

planijmtnis 

446, 447, 448 

Palmtnia auandens 



.. 794 

proxxmus ... 

448 

Pamborus 



... 485 

pyymwus ... 

443 

guc'irinii 


. 

... 823 

reichei 

446 

morbilloBUfi., 



... 823 

ap 

380 

pradieri 


, 

... 823 

thoraoicus ... 

449 

Pandemi* comociana 



... 225 

triauleatua ... 

445,447 

medtana 


, 

.. 210 

waterhouaei 

445,447 

seenudana,.. 



... 226 

Oodioi 

435, 44!, 442 

Panicnin glabrum 



688,804 

Opercuiarift dtphylla ... ... 689 

gracile 


,, 

415 

Ophidia 

677, 678, 679 

linmre 



... 088 

Opliamenua gatariua 857 

pygimeum ... 



... 867 

Oribatid» 

... 623 

semialatura 



798, 799 

Orobanchftooas ... 

660 

var. latifolium 


,, 

... 797 

Orobanobe oarnua 

„ 660 

viaticum ... 


,, 

798, 799 

Orobdella 

66, 67, 65, 67, 72 

Pararaorpha 


, . 

143, 154 

Ijlmai 

66, 57, 68 

quilana ... 



164, 156 

octonaria ... 

56, 57, 68 

hapalopis ... 



... 156 

Whitman! ... 

66, 67, 58, 63, 68 

jwriteuca , . 


,, 

... 164 

Ortbetrum 

328 

rbaohlafl ... 


i* 

165, 150 

coledonicum 

... 826,674 

aemofchetft ... 


r» 

... 164 

prtrinoaam ... 

860 

Paranurus 


■ i 

... 430 

Ortboptera 

408 

Paraaolona 



162, 164 

-Otlorrhynohu* ep. 

4IO 

tenella 


M 

... 164 

Ofcrintu* Jaokaoni 

.. 843 

thamnaa ... 


• i 

104, 106 
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Parftstranga 16 2, 289 

macrogona 289 

Panpalum ambigvum ... 688, 804 

Paasiflora aurantia ... ... 855 

Pagsiflorew 855 

Pelagodronia marina 687 

Pel law. fftlcata 858 

Penium spirostriolatum 490, 494 
Pentathemis mem bran ulata ... 821 

Penthina indecretana 177 

Peratneles ... 875, 877, 878, 

879, 880, 882. 

883, 885, 880 
Peroalates colonorum 432, 657, 659 
fluviatilis ... 432, 657, 658 

Pericalini 398, 435 

PeripatuB 76 

Periplanetft Australasia? 408 

Peronea ... 142, 161, 162, 287, 288, 

289, 290, 291, 293 

aflperana 292 

cr ifl tan a 291 

epideama 292 

flexilinea 292 

Peronospora schleideni ... 524 

BchUidmiana 524 

Peronosporacetn 524 

Persoonia oham»peuce ... 4)4 

flp 226 

Pe tale lira ... 314, 320, 327, 675 

Petalia 827 

Ptxinola 146 

longiroBtrie 146 

PhaaroephiBra 424 

Phadthon pboonieurus 781 

Phalloide® ... 433 

Pbaloniadfe ... 142, 158 

Phascolarctos 877 

Pbaseoiua lunatua 551 

truxillensiB 790 

Phebalium Nottii ... ... 789 

Phenavlax 395 

Bttnomorpha 395 

Pheropsophue 437 

Philasmoa ... 56, 61, 65, 67, 

68, 89, 71, 72, 
73, 74, 75, 76 
pangens ... 60, 61, 65, 72 

Philophlwua intermedins ... 824 

laoulentus 841, 842 

var. guttifera 824, 841, 842 

Phorodetma casndara 614 

Pborticoaomus 386, 388 


Phorticoaomua s&broides 

P AO«. 
386, 388 

Phricanthe* 

... 291 

anperana ... 

291, 292 

macroura 

... 202 

Phyllanthus Ferdinand! 

... 856 

Gaatroemii 

... 850 

PhyllopetaUa 

314, 420 

patriots 

.. 420 

Physalis peruviana 

... 856 

Phyaaloptera sp. 

809, 524 

Phytolacca octandra ... 

... 856 

Phytolaccocem 

... 856 

Pbytophthora infestans 

48 

Phytoptidte 

... 136 

Phytoptuu oleivorus ... 

... 136 

py« 

... 136 

•P - 

136, 523 

Pimelea ligustrina 

... 550 

Pisces 

... 69 

Piacicoltt 

... 65 

Pieum sativum .. 

... 551 

Pittosporew 

... 853 

Placobdella 

65, 70 

Plant&ginese 

... 856 

Plantago lanceolata ... 

... 856 

varia 

... 856 

PJatycephalus fuscus ... 

... 660 

Platydema striata 

... 843 

Platynide » 

... 453 

Platynini 

... 453 

Platynus.., 

... 453 

cooki 

454, 455 

macleayi 

... 454 

marginellus 

454, 457 

marginioollis 

... 454 

murrayanus 

... 454 

papneneis 

... 455 

planiptnni* 

.. 457 

porphyriacufl 

454, 456 

qutenalandicu* 

... 456 

Platyschisma rotundatum 

... 306 

Piectranthus parviflorus 

... 856 

PlectuBodeB brevioepB ... 

... 705 

PUmottmium ... 

... 467 

Ehrtnbergii 

... 471 

GtorgkttiH 

... 471 

madMrve 

... 472 

Platellid® 

... 142 

Pocillopora 

... 11 

Podaxaoem 

... 525 

Podaxon eegypti&cus ... 
Podooarpus elata 

.. 625 

660, 661 

Ptxcilu* ornatus 

... 437 
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Pogonoglosaua 435 Fsolaphopus unicolor 753 

Polygon ftce« 856 Pselaphus bryophilus 751 

Polygonum convolvulus ... 856 elongatuB 761 

gracil© 137 foveiventris 748 

hydropiper 137 longepilo/ms ... 761, 752 

minus 137 pilosus .. ... 751, 762 

Polylopha 291 pulcheilus 762 

elaphri* .. 292 tuberoulivenfcris 749 

pidesma 291, 292 villogun 750 

Polypodium blechnoides ... 800 Paeudagrion o.tnruleum ... 420- 

oucullatum 799 cyane 420, 670 

fuacopilosum .. ... 800 Fseudeubia porphyriacus 678, 679 

sarmentosum 800 Fseudomorphina 406 

Walleri 799 Paeudophryne australis ... 417 

Polyporus euoalyptorum ... 308 bibronii 417 

Poly 7 . 0 a 6,7 P*eiuloterpna cantanea ... 048 

Pontobdella ... 56, 58, 59, 61, Psoous sp. 692 

65, 66, 67, 70 Psophodes ... 429* 

australiennis ... 58,70 Pterodontia mcllii 688 

macrothela 58, 68, 70 Pterohelaeus ... ... 81, 124, 125 

muricata 58 abdorainalk ... 124, 125 

Poroaophftlus sp. ... 28,309 aouticcdliB 124 

Porphyrio Hlanhyi ... 777,778 niternatus(?) ... 122,126 

Poaidonia australis 804 arcanun 125 

Prasinoeyma .. 560, 502 aselhirt 843 

Prenolepis(Nylanderia)SteeU... 410 Bromei 124 

Primulacem 855 cornutus 124 

PrifitonyrhitH ... 453 eoatatus ... .. ... 124 

auttrcUi* 453, 454 crenulatus ... 121, 123, 120 

Procalyptia 162,204 Darwini ... 81 

onoota 204 Darwin iensis ... 125, 126 

Procellaria atlantica 781 depressiusculus ... 122,126 

Prooordulia affinis 420 dispar ... ... 125 

jaoksonienaia 420 elongatus 126 

Promethis Paacoei 843 frafcernua 126 

Proaelena 163 Gudrlnii 82 

annosana 163, 164 hepaticus 125 

camacinana 257 hirtua 126 

Prosopogmus ohalybeipennis.. 824 Icam* 78,81 

oodiformis 824 insularin 125- 

Prostanthera Leiohhardtii ... 794 laticollis 125 

Protea cynaroidea 660 nigrioornia 124 

Proteaoeie ... 261,551,796 noduloaus 123,126 

Prothelymna 103 Pascoei 124 

antiguana 163 picous 119, 124 

Protophyta ... 656, 560, 564 planus(?) 843 

Frotoplectus pubeaoene ... 706 pruinosus 125 

Paciaphidte ... 691,692,748, puncticoitia ... 121,120 

762, 764 raucua 120 

Paelaphopua atriventris ... 763 Reichei(?) ... 125 

' bicolor ... ... . . 753 riverin® 124 

binodoaua 7 53 septemoostatus 120, 121, 120 

clavatua ... 753 sinuaticollis ... ... 123 
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Pterohelfoua solidus .. 117, 124 Richea draeophylla 690 

Bpimcollis 194 Gunnii 690 

undulatus ... ... 118, 126 Bioxa ... 872 

vicariuB 126 musas 872 

Walken ... 117,118,124 Rosa rubiginosa 854 

Pteroatichini ... 458 Rosacea ... 854 

Puooinia calendula 488 Itubus molucoanus 854 

taamanica ... 624,680,805. parvifulius ... 854 

Pucci ninoeae ... 483, 524, 689 \ Rumex Brownii ... ... 856 

Puffin us cameipes ... 782 | Rut&oeae 788, 854 

chlororhynchu* 779, 780, 781, ; Rybaxis acanthosterna 742, 747, 
785 772 

grisea ... 780 acutidetta 737, 747 

griaeua ... 776, 780, 784, 785 adumbrata... 733, 734, 740 

puffinus 780 aleatoria 736, 740 

HphenuruB 785 antilope ... 747, 748 

tenuiroatris 780 atriclava 738, 747 

Pultenaa foliolosa 790 bryophiia 743,747 

glabra 414 craBaipee 735, 747 

eetulosa ... . 790 eleetrica ... 741, 745, 748 

sp 225 flavipea .. 735 

PyonoBoelus Bunnaraensia ... 408 grandis 734 

Pygopue lepidopus 679 Harti ... .. 747, 748 

Pyrgotiw 162,170 hirsute 740, 747 

caMzyga 169 hyalina 743 

insignana 170 Isidore 747, 748 

plagiatana 170 mocrooephala 745, 746, 772 

Pyrrorhaohis ... ... 680, 561 ovensensia 740 

Python amethystin us .. 877,679 pallida 744,746 

apiloies 28, 424, 678 parvidene 732, 747 

car, variegata ...28, 678, 679, quadriceps 738, 734 

085 quadrltuberculata 784, 747 

variegata 424, 524 5-fovcata ... 741, 744, 748 

variabilis 789, 746 

Radiobaoter 30 Rytus corniger ... 770 

Ranunculacea 853 kingi .. 769 

Ranunculus sp. 130 poroellua 770 

Ranaania xnakua 307 aubulatus 770 

Rapanea (Myraine) variabilis, . . 855 

Keptilia 677 Sagola 694 

Rhamne* 854 immota 694 

Rhipidura aseimilis 781 laminate 604 

pelaelni 781 punctulata ... 694 

RhUobiom ... 29, 30, HI, 32 Tasmania 693, 772 

legumlnosarum ... 32, 33 Sambucus xanthocarpa ... 955 

Hittoiiospongiw ... 29,33, 35 Santalaceae 967 

Rhlaomorpha subterranea ... 483 Santalam obtosifoUum ... 957 

Rhissopogon lateolus 187 Sapindaoea 954 

Rhomboceros 162, 180 Baragus 77, 81 

nodicornie 180 Blaokburni... ... 198 

Rhodamnia trinervia 855 brmmipannia ... 198,129 

Rhuma ... ... 556, 560, 664 Parwini 81 

Rhynchobdellidae 64, 65, 67, 70 Dubouiaii . 77 
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Saragus Frenchi ... 128,1211 

incisus 90 

Itfaoleayi 129 

magteter 81 

Maatersi 126 

montanus 127 

Paaooei ... 81 

rwieltiformiH 77 

&ftrclna «p 30, 44 

War ci nodes 556 

Saroapeialum Harveyanum ... 853 

Harcophilua 877, 878, 884, 

885, 886 

satanious .. 873, 874, 877, 

870, 887 

S&rothrocrepia . 838 

blackburni ... 824, 837 

cortioalis . 837 

aetnlosft ... 824, 837 

Huavls . 824 

Saxifrage® 855 

Schiatodaotykui brevipennia 771, 772 

phantasma 771 

ttohizomeria ovata 865 

Sohamus Moorei 41H 

paucijtoru n 413 

JSciaphila 271 

comptana ... . ... 288 

ronjunctana 178 

demliana 199 

(lisputana 200 

fi txilinruna 292 

inctmtuana 177 

pro4tttana .. 181 

rudimna 177 

tidnwana 199 

tvahlbomiana 271 

SoleroUena bicomis ... 48,49 

tfcleroatomum edenfotnm ... 28 

vuigare 28 
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View of the Model of the Submarine Slope off Sydney foreshortened and seen from a lower Plane 

than in Pi. 1. 
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Growth of and prooetp* in Dotfdiun «ad Staunvtrum. 




Gotmariwn rMtanyttiar* Gran. ; fpmu>. 
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Portion of Conrad Lode, illustrating bunding. 



Fi*. 1. 


Fi*. 2. 



Fi*. 1 --One-half valve of lorfra daniana, n.ip. FI#, 2 -One-half valve of L. voltxt* Reeve 

Fiff. 3 -Whiga of Camaoima Oiktll<f (female) Tlllyjwl. 
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Adventitious Boots of Melaltuva linariifolia 8m, 













Mounts Gower and Iddjrbird, Lord Howe Island. 





The Lowm Boad, Mount Gower : a b*«edin#*pUoe of <Wr*U*«. 















Fi*r. 4-. 8arco} tMlum na+nnicu* (hog p. 87«.) 
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Figr. T. Sarvophilns mtanicu* (mm $», $77), 








Tig. 0. Same ph4Xu* •atoHiout (mm p, 882), 
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Vig. VL BaroophUu* tatanicu* (*oe p. W84), 







